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FOREWORD 


This  Bullstin  has  been  pre pared  for  distribution  to 
technical  orgajai cations  and  to  indi.viduala  interested  in  the 
subject  • 

The  Planning  Board  will  welcome  criticiams  and  sug- 
gestions in  reference  to  th®  proposed  system  and  the  suggested 
drafts  for  legislation. 

It  is  proposed  to  submit  the  matter  to  the  next 
regular  session  of  the  legislature  which  convenes  in  January 
1937.  Suggestions  should  therefore  bo  forwarded  as  promptly 
as  possible. 

All  correspondence  in  reference  to  the  subject  should 
be  addressed  to  the  Director,  928  North  3rd  Street,  l^rrisburg, 
Pennsylvania. 
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A STANDARD  S'^STISJ  OF  PLANE  COORDINATES  FOR  PENNSYLVANIA 
An  Analysis  Submittad  by  the  Pennsylvania  State  Planning  Board"^ 


Introduction 


Land  subdivision  la  Pesansylvania  was  veil  under  way  before  the 
United  States  System  of  Surveying  the  Public  Lands  was  inaugurated  in  1784. 

As  a consetiuence,  properties  in  this  State  do  not  follow  "Section  Lines" 
as  Is  the  ease  in  moat  of  the  western  states.  To  orient  and  locate  a piece 
of  property  on  a map  or  on  the  ground  from  its  legal  description  is  usually 
imjMDSsible  of  accomplishment  unless  one  is  thoroughly  f^niliar  with  the  par- 
ticular locality  In  which  the  property  lies.  Eves  the  experienced  surveyor 
working  in  familiar  territory  often  finds  himself  in  difficulty  when  an  old 
monument  is  lost  or  obliterated. 

In  State  planning  work  the  need  is  strongly  felt,  not  only  for 
some  means  of  locating  and  fitting  together  the  Irregular  masses  which  con- 
stitute the  properties  of  the  State,  but  also  for  a method  of  orienting  any 
particular  location  on  one  or  a number  of  maps.  In  using  the  various  maps 
now  available,  it  has  been  found  that  no  two  are  exactly  alike  and  that 
there  is  no  way  in  which  a point  selected  on  one  map  can  be  accurately  lo- 
cated on  another « 

In  a word,  what  is  needed  is  an  accurate  system  of  control  by 
means  of  which  all  maps,  surveys,  descriptions,  or  in  fact  any  data  per- 
taining to  the  location  of  land  on  the  surface  of  the  earth,  can  be  co- 
ordinated and  fitted  together. 


by  Gflorga  R,  Copeland  and  other  members  of  the  State 
Planning  Board  Staff*  They  wish  to  acknowledge  the  copious  use  in  this 
paper  of  material  contained  in  the  Bibliography.  (See  Appendix  E) . 


The  baais  for  such  a syotem  of  control  exiftts  today  in  the  form  of 
the  National  Triangulation  Syatem  as  de'^eloped  and  established  by  the  u.  S. 
Coast  and  Geodetic  Surrey.  system,  now  well  advanced,  will  when  com- 

pleted cover  the  whole  country  with  a network  of  monxmiented  stations  for 
which  the  geographic  coordinate®  (latitudea  and  longitudes)  will  be  com- 
puted and  adjusted  to  a hi^  degree  of  accuracy. 

Until  recently  the  fullest  us®  of  the  data  provided  by  this  sys- 
tem required  the  ©mploynseat  of  geodetic  fomula®  and  i^thod®.  This  made  it 
impracticable  except  wh@3?@  th®  extent  and  importance  of  the  survey  were  so 
great,  as  in  the  cos®  of  the  boundary  of  a country  or  a state,  or  where  the 
interests  involved  war®  so  large,  as  in  the  ease  of  a city  survey,  that  the 
expense  incurred  for  @mpIoyi3©nt  of  expert®  and  purchase  of  the  requisite 
special  equipment  was  fully  Justified, 

Now,  however,  th®  above  limitations  no  longer  prevail,  since  it  is 
generally  possible  for  any  engineer  or  surveyor  to  base  his  surveys  on  the 
National  Triangulation  System  by  means  of  utilising  one  of  the  plane  coordi- 
nate systems  recently  developed  for  each  State  by  the  U.  S.  Coast  and  Geo- 
detic Survey,  yet  to  conduct  his  work  according  to  the  standard  methods  of 
ordinary  plan®  surveying. 

It  is  th©  purpose  of  this  paper  to  describe  in  a comprehensive 
manner  the  theory  end  method  of  using  the  system  of  plane  coordinates  which 
has  been  developed  for  Pennsylvania  by  the  TJ.  S.  Coast  and  Geodetic  Survey, 
and  which  la  recomended  by  the  Stet®  Planning  Board  for  adoption  by  the 
State  as  legal  and  standard. 

The  Difficulties  of  Using  Spherical  Coordinates 
The  siirface  of  the  earth  is  not  a plan®,  but  a curved  surface  and 

a very  irregular  one*  For  purposes  of  surveying  and  mapping,  however,  an 
ideal  aurfaee  la  assus^d  which  approaches  very  nearly  to  what  would  be  the 
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case  if  the  entire  surface  of  the  earth  were  covered  with  water.  This  as- 
sumed shape  which  approaches  most  nearly  the  sea  level  surface  is  not  e. 
sphere,  but  an  ellipsoid  of  revolution. 

Geodetic  surveying  comprises  the  extensive  work  of  making  obser 
vations  and  computations  of  positions  on  the  surface  of  this  ess\imed  spheroi- 
dal shape,  and  it  becomes  extren^ly  complicated  when  the  surveys  extend  over 
large  areas. 

Geodetic  surveyii^  requires  an  intimate  knowledge  of  higher  mathe- 
matics and  astrenoBiy,  and  the  highest  degree  of  precision  in  the  field  ob- 
servations, necessitating  the  use  of  the  most  elaborate  and  expensive  field 
equipaa»nt.  Ail  geodetic  stations  on  the  earth  are  expressed  in  terms  of 
latitude  and  longitude;  that  is,  each  one  is  referred  to  a definite  place 
in  the  network  of  meridians  and  parallels  that  are  assumed  to  cover  the 
surface  of  the  earth  in  a definite  and  etandai'dized  way. 

It  becomes  perfectly  evident  fran  the  foregoing  that  geodetic  sur- 
veying, althou^  absolutely  essential  as  a basis  for  precise  control  is  im- 
practicable for  use  in  ordinary  survey  work  due  to  the  rigorous  technique 
and  costly  equijsient  required. 

Perhaps  for  this  reason,  in  spite  of  the  fact  that  it  reached  a 
high  stage  of  perfection  many  years  ago,  and  has  been  taught  in  our  en- 
gineering schools  almost  from  the  beginning,  engineers  as  a whole  have  not 
taken  an  extensive  interest  in  the  general  subject,  and  consequently,  have 
not  developed  to  the  full  any  standard  of  practice  which  might  enable  them 
to  utilize  economically  the  great  Inherent  possibilities  to  be  found  in  the 
existing  surveys  of  the  U.  S.  Coast  and  Geodetic  Survey. 

Within  these  surveys  lies  a wealth  of  data,  which  can  be  made  of 
tremendous  value,  net  only  to  engineers  and  sxirveyors  in  every  field  of  ac- 
tivity, but  through  them  to  every  corporation,  commonwealth,  county,  muni- 
cipality, property  owner,  or  individual  party  who  authorizes  or  pays  for 
any  kind  of  instrumental  surveying. 


This  value  lies  in  the  use  of  the  monumented  stations  of  the  Na- 
tional Triangulation  System  as  starting  and  ending  points  controlling  all 
surveys.  Since  these  points  are  accurately  located  on  the  spheroid,  and 
in  relation  to  one  another  they  furnish  a ssans  of  checking  the  work  and 
of  adjusting  the  errors  in  the  survey.  The  proposed  system  of  plane  coor- 
dinates permits  the  use  of  these  station®  for  control  purposes  without  in- 
volving the  complicated  cosaputations  otherwise  necessary.  In  a word,  it 
constitutes  a mathematically  sound  and  accurate  method  of  transposing  work 
from  geodetic  or  spherical  to  plane  surveying  method®. 

The  Adveuatages  of  Control 

The  need  for  the  control  of  all  surveys  is  quite  apparent,  for, 

by  such  control,  they  are  laade  permanent  and  indeatruetibl®  and  are  easily 

reproduced  even  when  all  stakes  and  comers  are  gone.  Not  only  that , but 

by  this  means,  they  are  coordinated  into  one  tmiform  system  in  which  each 

survey  is  in  its  proper  position  with  respect  to  all  of  the  others, 

A controlled  survey,  being  absolutely  permanent,  may  be  used  at 

any  time  in  the  future  for  any  nxjmber  of  purposes  aside  from  that  for  which 
it  was  originally  intended.  In  fact,  the  value  of  a large  system  of  con- 
trolled surveys  properly  designed  and  monumented,  is  so  great  and  covers 
so  many  fields  of  utility  that  it  defies  estimation. 

Such  surveys  may  be  used  for  general  mappingj,  highway  and  rail- 
way location,  controlling  topographic  and  hydrographic  surveys,  for  mili- 
tary piirposes,  for  flood  control,  for  irrigation  and  reclamation,  for  ge- 
ological and  geographical  studies,  for  controlling  aerial  photography,  for 
cadastral  surve3rs  and  in  general,  for  all  sur-veying  purposes. 

To  illustrate  from  another  angle  the  great  value  of  geodetic  con- 
trol, consider  the  stupendous  economic  loss  resulting  from  the  thousands  of 
uncontrolled, transit  surveys  of  all  kinds,  costing  millions  of  dollars,  that 


have  bean  made  in  this  and  in  other  states.  These  are  based  on  an  unlimited 


assortment  of  assumad,  magnetic,  or  true  meridians,  Plano  coordinates,  if 
used  at  all,  are  referred  to  an  equally  unlimited  number  of  origins  without 
regal'd  to  their  geodetic  positions.  Levels  are  based  upon  every  conceivable 
kind  of  assumed  datvim  plane.  These  are  utterly  useless  for  purposes  other 
than  those  for  which  each  was  originally  made,  and  many  of  them  cannot  even 
be  reproduced.  Obviously,  when  viewed  collectively  they  represent  only  a 
mass  of  the  wildest  confusion. 

Now  suppose  that  all  of  these  surveys  had  been  controlled  and 
framed  into  a single  coordinated  system,  properly  designed,  roonumented,  and 
mapped;  and  suppose  further  that  there  was  some  state  agency  which  kept  in 
convenient  form  complete  records  of  all  of  these  survey  data  for  the  use  of 
the  general  public.  Surely  any  layman  can  see  the  incalculable  value  of 
such  an  arrangement  without  further  discxxssion  if  he  will  give  it  a little 
thought . 

The  Coast  and  Greodetic  Survey  has  recently  developed  for  Pennsyl- 
vania a system  of  Plane  Coordinates  under  geodetic  control,  and  while  the 
design  and  preparation  of  this  system  as  outlined  below,  require  some  know- 
ledge of  geodetic  surveying,  its  use  is  extremely  simple  and  requires  no 
such  knowledge  on  the  part  of  the  engineers  and  surveyors  who  would  use  it. 
Nor  for  most  purposes  would  equipment  other  than  that  normally  used  for  sur- 
veying work  be  required. 

Since,  as  will  be  demonstrated,  this  system  is  simply  a conversion 
of  Geographic  Coordinates  to  a plane,  all  surveys  based  upon  it  can  be  con- 
trolled as  accurately  as  if  based  directly  on  the  geodetic  triangulation  it- 
self. It  will  be  seen  that  this  system  satisfies  all  of  the  following  re- 
quirements which  are  felt  to  be  necessary  for  adequacy: 

1.  It  must  be  based  on  the  National  Triangulation  System. 

S.  It  must  be  mathematically  sound. 
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3e  It  uniat  be  extremely  simple  to  uae  and  must  meet  the  needs 
of  engineers  and  surveyors  in  every  field  of  surveying.. 

4.  It  should  be  state-wide. 

5,  There  must  be  son®  sort  of  an  efficient  and  permanent  public 
agency  to  design  the  system;  to  direct  its  oparationi  to  collect#  check, 
coordinate,  and  preserve  all  subsequent  worth-while  survey  data;  to  cooperate 
and  advise  with  all  parties  who  would  use  the  system;  t©  standardize  and 
supervise  the  monumentatioa  of  all  surveys  that  ar©  to  bee<Mae  a part  of  the 
system;  to  keep  official  records  of  all  surveys  and  maps;  end  to  perform 

the  niaaerous  other  duties  necessary  for  its  perfect  functioning. 

The  Basic  Control  System 

A vast  system  of  monumented  stations  forming  a control  network 
over  the  country  has  been  established  by  the  Coast  mid  Geodetic  Survey  and 
the  stations  of  this  network  are  now  available  over  large  areas  for  use  as 
starting  and  ending  controls  in  regional  and  local  surveys* 

There  have  been  completed  about  67,000  miles  of  triangulation 
arcs  in  the  United  States  which  cut  the  country  up  Into  a great  checker- 
board, For  much  of  the  country  there  are  few  places  more  than  25  miles 
from  on©  of  these  control  stations*  This  distance  will  bo  reduced  in  the 
near  future  to  a maximum  of  12  or  15  mile®  by  cutting  up  the  larger  sec- 
tions with  additional  triangulation  arcs*  ^ch  station  is  well  marked  by 
a standard  Coast  and  Geodetic  Survey  monument,  and  at  stations  established 
in  recent  years  there  is  a standard  peimanent  azimuth  mrk  within  1200  to 
1500  feet  of  the  station.  Full  descriptions  of  these  stations  are  avail- 
able, so  that  any  surveyor,  after  securing  the  necessary  data,  can  easily 
locate  them  on  the  ground. 

In  Pennsylvania,  the  first  order  triangulation  not  is  well  on 
its  way  toward  completion.  One  set  of  arcs  is  completed  and  finally  ad- 
justed, Only  the  upper  portion  of  the  Harrisburg-  Erie  Arc  remains  to 
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be  completed  before  final  adjustments  can  be  made  for  all  the  first-order 


triangulation  on  the  bO-mile  spacing. 

Unfortunately,  curtailment  in  appropriations  has  forced  the  Coast 
and  Geodetic  Survey  to  stop  operations  of  its  field  force  in  Pennsylvania, 

It  is  to  be  hoped  that  this  work  may  be  resumed  at  an  early  date  in  order 
that  the  full  benefits  of  the  work  already  completed  may  be  made  available. 

In  order  to  increase  the  utility  of  the  system,  it  will  then  be 
necessary  to  run  in  secondary  arcs  of  triangulation  to  give  25-mile  spacing. 

The  Supplementary  Control  System 
On  account  of  the  broad  spacing  of  the  arcs  in  the  basic  layout, 
the  distances  from  the  triangulation  stations  to  the  point  of  beginning  of 
many  future  surveys  will  often  be  so  greet  as  to  make  their  use  prohibitive. 
If  a practical  system  is  to  be  developed,  the  areas  between  the  arcs  must 
be  cut  into  much  smaller  ones  by  supplementary  raonumented  traverse.  Such 
stations  should  be  placed  in  these  areas  at  intervals  of  at  least  5 miles, 

30  that  there  will  be  no  point  in  the  State  more  than  2,5  miles  frcan  a 
per'r’Enent  monument.  These  distances  might  later  be  still  further  reduced, 
ynithin  120C  to  1500  feet  of  each  station  there  should  be  a permanent  azi- 
muth mark. 

Advantage  should  be  taken  of  as  many  public  and  private  surveys 
as  may  be  conveniently  started  from  permanent  montiments  end  tied  into 
others,  provided,  of  course,  that  satisfactory  closures  are  obtained, 

Filers  the  accuracy  is  satisfactory,  such  surveys  could  be  mcnumsnted  and 
in  this  manner  the  supplementary  monumentation  of  the  State  could  be  ac- 
complished at  a minimum  of  expense. 

A maximum  permissible  error  of  closure  might  be  tentatively  set 
at  1 part  in  5000  wh'ch  is  the  third  order  limit  of  the  Coast  end  Geodetic 
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Survey.  Certainly  no  lower  limit  ehoiild  be  permitted.  In  the  more  pop- 
ulous parte  of  the  State  an  aeeuraey  of  1 part  in  10,000  or  bettor  would 
be  necessary. 

The  Central  Mapping  Agonoy 

Item  5 of  the  foregoing  general  apeeifieatlons  for  a workable 
system  of  control,  outlines  seras  of  the  duties  of  th®  agency  required  to 
maks  the  system  operative* 

Such  an  agency  should  be  set  up  for  Pennsylvasiia  imd  should 
start  the  preparation  of  instructions  for  traverse  parties,  designs  for 
standard  supplementary  monuments  and  azimuth  marks,  a permanent  form  for 
recording  the  computations  for  th©  geodetic  position  of  each,  inonument, 
and  a form  for  the  permanent  record  of  each  monument*  On  this  form 
should  be  recorded  all  necessary  information  concerning  the  nonunent,  in- 
cluding its  plane  and  geographic  coordinates  and  th©  plane  bearing,  mag- 
netic bearing,  plane  azimuth,  and  distance  between  monument  and  azimuth 
mark;  also  the  azimuths,  bearings  and  distances  to  various  reference 
marks,  ard  a description  of  the  general  location  of  the  moniuaent. 

These  forms  would  be  kept  in  a special  volume,  which  mi^t  be 
published  from  time  to  time,  containing  all  information  necessary  for 
any  engineer  to  start,  or  teiminat®,  a survey  at  any  desired  monument. 

All  he  would  have  to  do  would  be  to  writ©  to  th©  agency,  state  where  he 
wished  to  make  his  survey,  and  ask  for  th®  necessary  data*  These  would 
be  sent  to  him  without  cost  together  with  any  other  infomatlon,  assis- 
tance, or  advice  which  he  mi^t  request. 

This  agency  could  also  compute  th©  plan©  and  geographic  coor- 
dinates for  all  traverse  surveys  and  prepare  a key  map  ofthe  State  show- 
ing the  location  of  all  monuments,  as  well  as  similar  key  maps  for  the 
counties. 
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Legislation 


The  great  potential  use  of  the  National  Triangiilation  System 
and  of  the  State  traverse  systems  already  referred  to,  the  control  of 
cadastral  or  property  boundary  surveys,  yet  remains  to  be  developed. 

The  logical  way  of  promoting  stich  use  of  a State  system  of 
plane  coordinates  would  be  to  provide  for  its  legal  recognition  before 
such  use  occurs,  and  not  to  trust  its  promotion  to  the  uncertain  out- 
come of  court  tests  as  a means  of  educating  property  owners,  title  and 
financing  companies,  and  State  and  county  officials. 

Can  not  this  be  most  easily  done  by  an  act  of  legislature, 
defining  an  adopted  coordinate  system  and  approving  the  use  of  cooi*di- 
nates  based  thereon  for  describing  property  corners  and  cadastral  sur- 
vey stations?  In  one  State,  New  Jersey,  a bill  for  this  purpose  has  al- 
ready been  passed  by  the  State  Legislature*  Would  not  the  present  seem 
an  opportune  time  to  at  least  consider  the  inauguration  of  a similar 
measure  in  Pennsylvania? 

Appendix  B attached  to  this  paper  is  a copy  of  the  bill  de- 
signed to  give  legal  recognition  to  the  State  system  of  plane  coordi- 
nates as  passed  by  the  New  Jersey  legislature.  There  is  also  attached 
(Appendix  C)  a draft  for  a bill  prepared  by  the  Coast  and  Geodetic  Siir- 
vey  as  suitable  for  Pennsylvania. 

Pertaining  directly  to  the  satisfactory  use  of  triangulation 
and  traverse  stations  established  by  or  under  the  direction  of  the  Coast 
and  Geodetic  Svirvey  is  the  need  of  authoritative  permission  for  a duly 
accredited  surveyor  engaged  in  the  practice  of  his  profession  to  have  ac- 
cess to  such  statioxis  as  he  must  tie  into  his  work* 

There  should  be  a second  bill  prepared  authorizing  such  entry 
where  the  station  is  on  private  property;  it  should  provide  that  no  un- 
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noeesaazy  damage  be  done  in  such  entry,  as  well  as  a means  of  asaeasing 
and  eoUeeting  damages  where  any  is  done.  In  other  words,  it  should 
make  any  such  station  ©ample tely  a'milabl®  for  the  use  ©f  the  surveyor, 
and  at  the  same  time  fully  protect  the  property  owner  from  any  resulting 
damage.  The  same  bill  also  should  carry  a clause  providing  protection 
for  the  survey  marks  thei^elves. 

A form  for  such  a bill  haa  been  prepared  and  is  attached  here- 
to as  Appendix  D.  In  studying  it  the  main  things  to  consider  are;  wheth- 
er it  permits  the  surveyor  to  do  all  necessary  things  and  only  necessary 
things  in  entering  private  property  for  the  purpose  of  using  a survey 
station  thereon;  whether  the  property  owner  is  fully  protected  from  dam- 
age in  such  entry;  and  whether  the  survey  marks  are  insured  as  far  as 
possible  against  malicious  destruction. 

Systems  Already  Adopted 

Systems  of  plane  coordinates  have  been  adopted  by  the  Coast 
and  Geodetic  Survey  for  all  of  the  forty-eight  states,  and  projection 
tables  for  ouch  systems  are  avallnbl©  for  us©  of  th®  engineers  who  may 
desire  them*  D©finiti<ais  ©r  descriptions  of  the  various  plane  coordi- 
nate systeuB  can  be  readily  prepared  for  the  us©  of  any  state  where  it 
is  desired  to  ineorporat®  such  description  or  definition  in  a legisla- 
tive act#  Only  one  state.  Mew  Jersey,  has  legally  adopted  such  a state 
system  by  act  of  leglslat^jr®,  up  t©  th©  present  tiraa.  In  one  state, 

North  Carolina,  the  state  plm©  coordinate  system  haui  been  adop^d  for 
highway  surveys*  ®ai8  adoption  was  by  administrative  action  of  the 
State  Highway  Bureau,  and  not  by  act  of  legislature.  In  Texas,  plane 
coordinates  on  a state  system  are  being  used  for  test  purposes  on  high- 
way surveys.  The  Tennessee  Valley  authorities  have  adopted  the  state 
plane  coordinate  system.  In  Virgins,  Slorlda,  l&ryland  and  South  Caro- 
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lina,  engineering  officials  and  indiyidxial  engineers  have  expressed  inter- 
est and  approval  the  state  plane  coordinate  systems,  but  no  legal  status 
has  been  given  them. 

Usefulness  of  the  Syatema 

The  establishment  of  a plane  coordinate  system  not  only  simpli- 
fies the  use  of  control  data,  but  it  gives  a permanent  general  grid  for 
the  whole  State. 

County  boundaries,  township  boundaries,  property  boundaries,  in- 
tersections of  roads  and  streets  and  any  prominent  features  of  a region 
can  be  accurately  located  with  definite  and^jJ*  coordinates.  In  the 
general  system  these  plane  coordinates  can  readily  be  transformed  into  lat- 
itude and  longitude,  and  the  point  can  thus  be  definitely  located  in  the 
network  of  meridians  and  parallels  that  serve  to  locate  points  on  the  earth’s 
surface. 

If  the  marker  at  such  a point  should  in  some  way  be  destroyed, 
it  could  be  definitely  relocated  on  the  ground  from  its  relation  to  other 
marked  points.  This  is  a very  important  characteristic  and  one  that  should 
be  given  due  consideration  by  all  engineers  and  surveyors. 

Importance  of  Plane  Coordinates 

Those  in  a position  to  Judge  of  the  matter,  consider  the  estab- 
lishment of  these  general  systems  of  plane  coordinates  to  be  of  the  utmost 
importance  to  State,  city,  county,  and  private  engineers.  They  immediately 
make  the  general  control  network  of  the  country  readily  available  for  ac- 
tual use  by  the  field  surveyor  and  this  is  enough  to  convince  any  who  are 
interested  in  such  mattera  that  the  method  is  an  important  advance  in  the 
interest  of  local  surveys. 


- 11 


The  Design  of  the  Syatem 


In  designing  & system  of  Plane  Coordinates  we  are  presented  with 
a problOTi  which  has  long  confronted  the  cartographer » n«®aly,  that  of  rep- 
resenting the  surface  of  the  spheroid  upon  a plane.  It  is,  of  course,  el- 
ementary that  no  portion  of  a spherical  surface  can  be  spread  out  Onto  a 
plane  without  s^e  stretching  or  distortion.  In  other  words,  a spherical 
surface  is  non-developable.  To  prepare  a map  ef  a portion  of  the  earth  on 
a plane  surface,  therefore,  we  must  eomproaiis®  by  selecting  some  develop- 
able type  of  surface  onto  which  points  fro®  the  spheroid  may  be  projected 
with  as  little  distortion  as  possible. 

The  Lambert  Confozmal  Conic  Projection  has  been  found  most  suit- 
able for  this  use  in  th©  case  of  Pennsylvania#  The  developable  surface  in 
this  instance  is  a secant  cone  of  revolution,  cutting  the  surface  of  the 
earth  on  two  standard  parallels  of  latitude.  (See  Fig.  1).  This  projection 
has  an  inherent  scale  error  varying  along  the  North  e^id  South  Axis,  since 
projected  dlatanoea  will  be  too  short  when  the  conical  surface  is  within 
the  sphere » and  too  long  when  outside  it,  vhil®  along  the  standard  parallels 
the  scale  will  be  exact.  (See  Fig.  2}.  Since  both  surfaces  are  geometri- 
cal figures,  these  scale  errors  or  scale  factors  as  they  are  called,  will 
follow  a definite  mathematical  relationship  and  can  be  computed  and  tabu- 
lated. If  the  scale  factor  is  taken  into  acooimt,  dlstanees  on  the  cone 
may  be  indicated  practically  to  the  same  degree  of  accuracy  as  on  the  sphere. 

Figure  2 shows  the  development  of  the  cone  as  a plane  surface, 
with  the  parallels  developed  as  ares  of  concentric  circles,  tAiose  centers 
are  at  the  cone's  apes  , and  the  meridians  as  straight  lines  converging  to- 
ward the  seme  point.  In  using  this  projection,  it  has  been  found  that  if 
the  standard  parallels  are  selected  so  that  2/S  of  the  area  to  be  mapped 
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falls  between  them  with  I/6  Horth  of  the  Northern  Parallel  and  I/6  South 
of  the  Southern  Parallel,  the  scale  error  will  be  of  the  same  magnitude 
at  the  limits  of  the  projection  as  midway  between  the  parallels,  although 
opposite  in  sig;n*  Along  a parallel  of  latitude  the  projection  may  be  extended 
indefinitely  without  aiqr  increase  in  scale  error. 

In  order  that  the  use  of  the  system  may  be  kept  as  simple  as 
possible,  it  is  not  desirable  to  reqxiire  the  use  of  a scale  correction  fac* 
tor.  For  this  reason  the  standard  parallels  for  Pennsylvania  were  selected 
close  enough  together  so  that  for  all  ordinary  work  the  scale  difference 
can  be  neglected  with  an  error  considerably  less  than  1 part  in  10,000. 

This  necessitates  the  use  of  two  projections  with  two  different 
cones  intersecting  the  earth  on  two  sets  of  standard  parallels,  and  forming 
a North  and  a South  Zone  or  Grid*  The  line  of  division  between  the  two 
zones  has  been  selected  arbitrarily  along  coiaaty  lines  so  that  there  will 
be  a miwimiim  of  cases  where  one  survey  area  will  fall  in  both  grids.  In 
the  event  that  this  case  arises,  that  grid  which  is  most  convenient  can 
be  used  for  the  whole  survey,  since  there  is  a generous  overlap  between 
the  two  systems.  The  standard  parallels  as  well  as  this  dividing  line  are 
shown  in  Figure  5* 

The  Lambert  Secant  Cone  used  for  Pennsylvania’s  North  Grid  en- 
ters the  earth’s  surface  on  the  standard  parallel  at  North  Latitude  41°  - 
57*  • emerges  on  a standard  parallel  at  North  latitude  40°  - 53’  . 
Likewise,  the  cone  used  for  the  South  Grid  enters  the  earth  at  North  Lati- 
tude 40°  “ 58’  and  leaves  it  at  North  Latitude  39®  - 56*  • 

The  Central  Ueridian  used  for  both  North  and  South  Grids  is  at 
Longitude  77°  “ ^5*  Nest  of  Greenwich  and  serves  as  the  *Y-axis**.  A line 
tangent  to  the  parallel  40°  “ 10’  vdiare  it  intersects  this  Meridian, 
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serves  as  the  “X  - axis”  for  the  North  Grid,  the  point  of  intersection  being 
the  working  origin.  (See  Fig.  3). 

Siiailarly  the  intersecti^  of  this  Central  Meridian  with  a line 
tangent  to  parallel  39°  “ 20*  constitutes  the  tricing  origin  for  the  South 
Grid.  (See  Fig.  4). 

The  Coast  and  Geodetic  Survey  has  prepared  a set  of  tables  for 
Pennsylvania  known  ^ “Plsme  Coordinate  Projection  Tables”  ^ich  give  for 
every  mini^e  of  latitiKie  and  longitude  cm  the  ellipsoid  the  corresponding 
polar  coordinates,  in  toms  of  E,  y*  sad  6,  on  the  developed  conical  sur- 
face. !]^ese  tables  also  give  the  Xo^rithm  of  the  seal®  error  the 
seal©  correctiem  ratio  for  each  sdnut©  of  latitude.  Straight  line  inter- 
polation is  used  to  correct  for  seconds  of  latitude  or  longitude  and  cor- 
rections per  second  for  this  piarpos®  are  ^ven  in  the  tables.  (See  pages 
4 and  5>  Appendix  A). 

Figures  3 ejad  4 illustrate  the  theory  of  the  conversion  of  the 
polar  coordinates  to  rectangular  coordinates.  For  this  purpose  the  follow- 
ing fonmalas  have  been  developed. 

X » R sin  0 / 2,000,000 

y • y*  / 2R  ein^  (©A), 

in  which  R is  the  radius  of  the  circle  that  represents  the  parallel  for 
the  given  latitude  of  the  station® 

e » J?  A A 

in  which  ±b  a given  constant  for  the  projection, A A is  the  longitude 
difference  east  (/)  or  west  (-)  from  the  central  meridian,  and  y*  is  the  **¥- 
value**  of  the  intersection  of  the  given  parallel  with  the  central  meridian 
(Long.  77®  - 45')®  All  distances  are  in  feet®  Considering  the  North  Grid 
and  taking  the  parallel  40®  - 10’  as  the  starting  point,  y*  is  the  differ- 
ence obtained  by  subtracting  the  R of  the  given  parallel  from  the 
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FIG. 


R of  parallel  40°  - 10*. 

The  "x  - values'*  from  the  above  formula  would  have  the  same  sign 
as  that  of  6.  To  avoid  negative  results  an  arbitrary  value  of  2,000,000 
feet  is  added  to  obtain  the  final  "x  - coordinate"  on  the  grid*  No  simi- 
lar adjustment  is  needed  for  the  '*y  - coordinate",  as  its  formula  always 
gives  positive  values* 

The  plane  or  grid  aaimuth  between  any  two  points  on  the  Lambert 
Projection  is  always  referred  to  the  central  meridian  (Long.  77°  •*  45*)  or 
"Y  - axis"  of  the  system. 

The  geodetic  SLzimuth  is,  of  course,  referred  to  the  meridian 
passing  through  the  given  station,  ani  hence  differs  from  the  grid  arimuth 
due  to  the  convergence  of  the  meridians. 

A strai^t  line  on  the  plane  joining  two  points  does  not  ex- 
actly represent  the  geodetic  line  joining  them  since  the  latter  is  curved 
and  makes  a small  angle  with  the  straight  line. 

This  fact  necessitates  the  use  of  a small  correction  factor  in 
passing  from  geodetic  to  grid  azimuth  or  vice  versa. 

Except  for  this  correction  factor,  the  difference  between  the 
geodetic  azimuth  and  the  grid  azimuth  is  equal  to  the  angle  6 taken  from 
the  projection  tables  for  the  station  at  which  the  azimuth  arises.  (See 
Fig.3). 

The  true  relation  between  Geodetic  and  Grid  Azimuth,  taking  the 
correction  into  consideration,  is  given  by  the  following  formula: 

Geodetic  Azimuth  - Grid  Azimuth  ■ / 6 - ^ (y.  - ) 

2po  Sin  1"  3 


6 is  the  mapping  angle  mentioned  above,  for  the  station  at  vdiich  the  azi- 
muth arises,  x^  and  y^  are  the  plane  coordinates  of  this  station,  and 


and  are  those  of  the  point  observed.  - 


LSC4536 


and  y are  con- 
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atants  for  tha  system  and  are  given  in  the  projection  tables  for  the  North 
and  South  Grids. 

The  computation  of  the  Grid  Azimuth  frem  th©  plan©  soordinate® 
of  two  points  is  much  simpler  than  that  Just  described  is  baaed  on  th® 
formula; 

ten^»  ^ 

A7 

Ax  and  Ay  are  obtained  by  subtracting  the  coordinates  of  the  station  from 
which  th©  azimuth  arises  from  those  of  th®  other  station.  It  is  important 
to  indicate  the  sign  of  these  factors*  in  order  to  determine  the  grid  azi- 
muth trcga.  th®  angledCin  accordance  with  the  following  rules 
With  -AX  and  -Ay  the  Grid  Azimuth  equals 

« -AX  " H w « w 2,80® 

” iAK  ” /Cij  ” » " « 1^® 

« /A?  " « « K H 250®  «c/l 

This  method  of  computation  of  grid  azimuth  should  be  used  when- 
ever possible,  and  this  is  the  case  wherever  the  coordinates  of  both  points 
are  known. 

Tha  coordinates  of  azimuth  am*ks  which  are  located  within  a mile 
of  Coast  and  Geodetic  Survey  Stations  are  not  generally  known  ao  that  the 
grid  azimuth  for  these  marlra  cannot  be  computed  in  this  manner*  In  this 
case,  and  only  in  this  case,  the  grid  azimuth  is  found  by  subtracting  the 
angle  © for  the  station  from  its  geodetic  azimuth  as  given  in  the  list  of 
geographie  positions.  This  is  paimisalble  only  because  the  distance  is 
short  and  the  correction  would  be  extremely  small. 

The  full  details  of  the  derivation  of  the  formulae  used  and  ex- 
amples of  ccmputatlons  are  given  in  Spseial  Publications  Nos,  193  and  194i 
of  the  Coast  and  Geodetic  Survey.  (See  Appendix  E) . A seaiple  of  the  form 
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of  computation  of  plane  coordinates  used  in  this  work  is  given  in  Appendix 
A of  this  paper. 

The  Coast  and  Geodetic  Survey  has  started  the  work  of  computing 
the  plane  coordinates  and  grid  azimuths  of  all  tri angulation  stations  in 
the  State,  but  due  to  curtailment  of  appropriations  it  has  been  necessary 
for  them  to  stop  this  work#  The  State  Planning  Board  is  now  engaged  in 
the  continuation  of  these  computations. 

The  Central  Mapping  Agency  previously  referred  to  (Page  7) 
should  compute  the  plane  coordinates  of  all  surveys  made  by  State  organi- 
zations and  these  should  be  based  on  the  Triangulation  Control  of  the  Coast 
and  Geodetic  Survey,  so  that  all  monumented  surveys , both  federal  and  state, 
will  be  incorporated  into  a single  plane  system.  In  addition,  the  agency 
should  convert  the  plane  coordinates  of  each  supplementary  monument  into 
geodetic  coordinates,  so  that  its  position  may  be  fctrever  known  and  per- 
manently recorded.  The  following  formulae  furnished  by  the  Coast  and  Geo- 
detic Survey,  are  used  in  making  these  conversions: 

For  longitude, 

Tan  & s X - 2,000,000 

Ro  “ y 

In  seconds  " *■  r (For  North  Grid) 

" 1 ” 0.66153974 

“ 0. 64879317  South  Grid) 

Required  longitude  “ 77®  45^  Theta  Is  the  angle  at  the 

apex  of  the  secant  cone  of  the  Lambert  projection,  corresponding  to  the 
angle  of  convergence  of  meridians  at  approximately  the  middle  latitude 
between  the  two  standard  parallels,  x and  y are  the  plane  coordinates  of 
the  supplementary  monument;  R^  is  the  radius  of  the  parallel  on  the  pro- 
jection corresponding  to  latitude  40®  - 10*  for  the  North  Grid  or  39^  - 20* 
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for  the  South  is  the  longitude  difference  in  seconds  between  the  sup- 
plementary monument  and  the  central  meridian  (77®  - 45* )»  0.66153974  (North 
Grid)  and  0.64879317  (South  Grid)  are  constants  for  the  Lambert  projection, 
being  the  sines  of  angles  approximately  equal  to  the  middle  latitiide  between 
the  standard  parallels* 

For  latitude, 

R » (Rq-  y)  sec  © 

y*  s y ..  2R  sin^  {%/z) 

in  which  y*  is  latitude  distance  in  feet  from  the  working  origin.  The  lat- 
itude in  degrees,  minutes,  jand  seconds  is  then  obtained  from  the  conversion 
table. 

The  Use  of  the  System 

Any  surveyor  can  use  the  system  without  difficulty,  and  will 
find  it  very  siii5)le  yet  mathematically  and  scientifically  sound. 

He  will  have  previously  obtained  from  the  agency  the  plane  coor- 
dinates of  the  monuments  at  which  he  proposes  to  begin  and  to  end  his  sur- 
vey, and  also  the  plane  bearings  or  the  plane  azimuths  from  these  monuments 
to  their  respective  azimuth  marks.  Then,  setting  up  over  the  first  monu- 
ment, he  sights  on  its  azimuth  mark.  From  this  line  of  sight  he  turns  the 
angle  and  measures  the  distance  to  the  next  point  in  his  survey  which  the 
instrument  is  to  occupy.  He  also  confutes  the  plane  bearing  of  this  line 
from  the  given  plane  bearing  between  monument  and  eizimuth  mark* 

He  carries  his  calculated  plane  beariz^s,  in  the  usual  manner, 
right  on  to  the  end  of  the  survey  at  the  terminating  monument,  and  on  through 
the  moniment  to  its  azimuth  mark.  Instantly  he  has  a check  on  all  of  the 
instrument  work,  for  the  calculated  bearing  from  monument  to  azimuth  mark 
should  be  the  same  as  that  which  was  furnished  to  him. 
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After  distributing  hia  angular  error,  he  eoo^tea  the  plane  co- 
ordinates (latitudes  and  departures)  of  his  survey,  starting  slth  those 
famished  him  by  the  agency  for  the  initial  monument. 

Of  coarse  the  plane  coordinates  of  the  control  stations,  like 
the  geodetic  positions,  are  coEqputed  on  a sea  level  surface  of  the  ellip^ 
aoid.  Distances  must  therefore  be  reduced  to  this  sea  level  datum  in  or- 
der to  be  comparable*  Methods  of  making  this  reduction  are  given  in  de- 
tail in  Special  Publication  No.  194,  United  State*  Coast  and  Geodetic 
Survey.  (See  Appendix  £) . 

The  coordinates  which  he  obtains  for  the  terminating  monument 
should  be  the  same  as  taiose  previously  fumishad  him.  Thus,  he  not  only 
has  a check  on  both  instrument  work  and  chaining,  but  he  has  made  a con- 
trolled siirvey  which  is  permanent,  and  in  its  proper  position  with  respect 
to  all  other  surveys  in  the  system,  so  that  it  can  be  used  in  the  future 
for  many  other  purposes.  He  should,  of  course,  correct  the  coordinates 
of  the  points  on  his  survey  by  distributing  the  error  of  closure  in  lat- 
itudes and  departures.  In  the  case  of  extensive  surveys  where  great  ac- 
curacy is  required,  scale  and  datum  corrections  can  be  used. 

If  he  prefers  to  tise  azimuths  Instead  of  computed  bearings,  he 
first  sets  the  vernier  to  read  the  given  azimuth  from  the  beginning  monu- 
ment to  its  azimuth  mark  and  sights  to  that  mark.  Thereafter,  instead 
of  measuring  the  subsequent  angles,  he  simply  reads  the  azimuths  of  the 
various  lines  directly  from  the  vernier  plate  and  closes  on  the  previous- 
ly given  azimuth  at  the  teixoinating  monument. 

Because  the  magnetic  bearings  will  vary  from  corresponding  plane 
ones  (often  considerably),  in  various  parts  of  the  State,  the  magnetic 
bearings  of  all  lines,  and  the  date  of  the  survey  should  be  recorded. 

The  time  is  not  far  distant  (for  mmy  regions  it  is  already  here) 
when  an  engineer  engaged  in  surveying  and  mapping  areas  of  any  size  will 
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b®  able  to  taka  advantage  of  the  permanence  and  accuracy  resulting  from 
basing  hie  work  on  the  National  triangulation  net# 

If  it  is  edvantageoue  to  start  work  on  a large  project  in  a 
number  of  places  at  the  same  time,  or  desirable  to  extend  and  join  isolated 
surveys  of  separated  areas,  ha  will  be  able  to  fully  coordinate  and  corre- 
late such  surveys,  knowing  that  when  junctions  of  separate  stirveys  are 
made,  he  will  not  encounter  those  bug-bears  of  the  ordinary  survey  and 
map;  overlaps,  off-sets,  and  gaps. 

Engineering  maps  in  some  states  are  already  being  made  in  this 
way,  for  such  uses  as  state  highway  planning  and  construction.  Such  uses 
will  increase  In  number  as  engineers  become  informed  of  the  existence  of 
the  adopted  systame  of  plane  coordinates  for  the  various  states,  and  fami- 
liar with  the  use  of  the  National  control  survey. 

Engineering  maps  are  frequently  only  a means  to  an  end  being 
used  as  a base  for  making  plans.  The  plans  grow  into  engineering  struc- 
tures and  the  maps  are  filed  away,  perhaps  for  good,  having  served  their 
purpose#  Such  maps  have  a possible  future  utility  for  additional  plan- 
ning, and  if  of  acceptable  accuracy  and  detail  might  be  used  in  building 
up  county  and  state  maps. 
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APPENDICES 


Appmoix  A 


DIKBCTIONS  FOR  COROOT^ia  FLAKE  COCRDIKATSS  ON  lATIBERT  PROJECTION 
OSIl'TG  COAET  AJID  GEODETIC  SURVEY  FORM  . R 340 

This  example  illustrates  the  computation  for  a point  in  the 
northern  zone  east  of  the  central  meridian. 

State:  Pennsylvania—  North  Zone  Station;  Westfield 

0 41^  53’  32"  ,724  A 77°  34’  Se"  ,683 

These  are  the  starting  data  derived  from  geodetic  computations. 
From  the  table  on  page  4,  opposite  latitude  41°  53*  , 7v'e  get 
R (for  ninutes  of  0)  = 23,565,580.29  and  y*  (for  minutes  of  0)  " 625,470,08 
and  finally  a tabular  difference  of  R for  1"  of  0 i 101.22107.  We  multi- 
ply this  lest  value  by  the  seconds  of  0 or  in  this  caee  32”  ,724.  This 
gives  us  the  value  3,312<,38  which  is  the  correction  for  seconds  of  0 to 
be  subtracted  from  the  tabular  value  of  R and  added  to  that  of  y* . All 
these  values  are  entered  in  the  proper  place  on  Forra  R 340.  (See  page  A-3) . 

From  the  table  on  page  A-5  opposite  longJ.tude  77°  34*  we  get 
fe  (for  minutes  ofA)  together  with  its  appropriate  sign;  in  this  case 
J 0 0°  07*  16"  ,6162.  At  the  top  of  the  page,  we  have  the  constant 
0 .66153974  Which  must  be  multiplied  by  the  seconds  ofAr  58"  .883  to 

get  the  correction  for  the  seconds  of  8 which  gives  in  this  case  38"  .0534, 
This  must  than  be  subtracted  from  the  tab\ilar  9 which  means  that  it  must 
be  subtracted  arithmetically  when  the  tabular  9 is  plus  and  added  arith- 
metically when  the  tabular  6 is  minus.  In  this  case  the  tabular  9 is 
/ 0°  07*  16"  .6162.  This  cakes  9 = 0°  36*  37"  .6628, 

We  now  reduce  the  total  9 to  seconda;  in  this  ease  giving 

397"  ,5628.  We  also  take  an  approximate  value  of  9 , to  the  nearest  hun- 

Z 

dredth  of  a second  which  equals  / 0°  03*  18"  ,83.  We  look  up  the  loga- 
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rlthm  of  the  value  of  d In  seconds  writing  it  in  the  form  both  on  the  left 

and  right  in  the  space  provided.  From  the  trigonometric  table  we  look  up 

the  proper  S value  for  Q and  e . The  addition  of  the  two  sides  gives 

? 

us  log  sin  0 and  log  sin  ® . We  multiply  log  sin  0 by  E to  obtain  log 

2 E 

sin  0 ♦ We  now  look  up  the  log  of  R as  given  at  the  top  of  the  form  and 

E 

add  it  to  log  sin  0 and  also  t©  log  sin®  @ , This  gives  ns  log  and  log 

i 

y«  . We  look  up  the  number  corresponding  to  log  x*  , noticing  that  it  will 
be  negative  if  0 is  negative  and  positive  0 i®  positive.  In  this  case 
X*  s / 45,464*70  « This  quantity  added  algebranllcally  to  the  constant  for 
the  State,  2,000,000,00  gives  the  value  of  x ::  2,045,464.78. 

Similarly  we  look  up  the  number  corresponding  to  the  log  y"  , 
and  place  it  in  the  space  provided  for  it  beneath  y*  at  the  top  of  the 
right*  This  value  is  always  positive  and  hence  must  be  added  to  y*  giving 
y “ 628,826.29  . 

The  final  coordinates  are  therefore 

X r 2j045,464,78 
y : 628,826,29 
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Plane  coordinates  on  Lambert  projection 


Buffalo"Trenton  Arc.  qt^tP  Penna.  - North  Station  eetfield  (Penn) 


6=^  41°  53' 

32.724 

y 1 

II  1 

O 

34'  58.883 

Tabular  difference  of  R for  1" 

of  ^ = 101. 

22167 

R ( fnr  min  nf  "1 

23.585^580.29 

y'  i fnr  min 

. (h  ) 

625,470.08 

Cor.  for  sec.  of 

_ 3,312,38 

Cor.  for  sec.  of  6 

-F  3,312.38 

R 

23,582,267,91 

-y' 

628,782.46 

v”  f = 2R  sin^  4) 

+ 43.83 

f)  ( fnr  min  nf  X ) 

0 ° 0?'  isTeisa 

V 

628,826.29 

-Cor.  for  sec.  of  X 

38,9534 

9 

■f  0 06  37.6628 

e 

0 

0 °03  18.8314 

For  machine 

For  machine 

_(9" 

computation 

4 397"6628 

computation 

log 

2.59951497 

Inp  R” 

2,59951497 

r.ning  2 

q.  6989700  0-/ 

S for  9 

4.68557460-10 

S for  4 

4.68557480-10 

,lng  5;in  9 

«;in  9 

7.28508957-10 

-log  sin  ^ 

f^in  4 

6.98405977-10 

-log  R 

7.37258557 

R sin  4 

log  x' 

4.65767514 

log  sin^  j. 

R sin^ 

3,96811954-10 

X' 

R sin  9 

f 45464.78 

log  R 

7.37258557 

2,000,000.0  0_ 

log  2 

0.30103000 

X 

2,045,464.78 

Inp  y" 

1.64173511 

X = 2,000,000.00+  R 

sin  0 

y = y'  + 2R  sin^  -f 

y'=  the  value  of  y on  the  central  meridian  for  the  latitude  of  the  station 
S = log  of  ratio  for  reducing  arc  expressed  in  seconds  to  sine 
(see  log  tables) 

R,  y',  and  6 are  given  in  special  tables 
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LAMBERT  PROJECTION  FOR  PENNSYLVANIA  - NORTH 

Table  I (Cont*d)* 


Lat. 

R 

(feet) 

y' 

y value  on 
central 
meridian 
(feet) 

Tabular 

difference 
for  1 sec* 
of  lat* 
(feet) 

Scale  in 

■units  of 
7th  place 
of  logs 

Scale 

expressed 
as  a 
ratio 

4-1®  21 » 
22 

u 

25 

23, 779, 911. 4« 
23,773.838.96 
23,767,766.43 
23,761,693.88 
23,755,621.31 

431,138.89 

457,211.41 
4^3. 283.94 

^9,356.49 

455,429.06 

101.20867 

101.20883 

101.20917 

101.20950 

101.20967 

-184.5 

-185.8 

-186.7 

-187.2 

-187,4 

0.9999575 

0*9999572 

0*9999570 

0*9999569 

0.999956^ 

4-10  26^ 

27 

28 

29 

30 

23,749,548.73 

23,743,476.12 

23,737,403.49 

23,731,330.86 

23,725,258.19 

461,501.64 

467,574.25 

473,646.88 

479,719.51 

485,792.18 

101*21017 

101.21050 

101*21050 

101*21117 

101.21133 

-187.2 

—186.7 

-IS5.8 

—184,5 

-182.9 

0.9999569 

0*9999570 

0*9999572 

0.9999575 

0.9999579 

4l«  31  • 
32 

35 

23,719,185.51 

23,713,112.81 

23,707,040.08 

23,700,967.33 

23,694,894.56 

491,864.86 

497,937.56 

504,010.29 

510,083.04 

516,155.81 

101.21167 

101.21217 

101.21250 

101.21283 

101.21317 

-ISO. 9 
-178.5 
-175.8 
-172.7 
-169.2 

0.9999583 

0.9999589 

0.9999595 

0.9999602 

0.9999610 

41®  36' 

38 

23,688,821.77 

23,682,748.96 

23,676,676.12 

23,670,603.25 

23,664,530.36 

522,228.60 

528,301.41 

534,374.25 

540,447.12 

546,520.01 

101.21350 

ioi.2i4oo 

101.21450 

101.21483 

101.21517 

-165.4 

-161.2 

-156.6 

-151.7 

-i46.4 

0.9999619 

0.9999629 

0.9999639 

0.9999651 

0.9999663 

410  4it 

k2 

45’ 

23,658,457.45 

23.652.384.51 

23.646.311.54 

23.640.238.54 

23.634.165.52 

552,592.92 

558,665.86 

564.738.83 

570.811.83 
576,884.85 

101.21567 

101.21617 

101.21667 

101.21700 

101.21750 

-l4o.7 

-134.7 
—128 . 3 
-121.5 
-114.4 

0.9999676 

0.9999690 

0.9999705 

0*9999720 

0*9999737 

41®  46* 

!^7 

4S 

49 

50 

23,628,092.47 

23,622,019.39 

23,615,946.2s 

23,609,873.14 

23,603,799.9s 

582,957.90 

589,030.98 

595,104.09 

601,177.23 

607,250.39 

101.21800 

IOI.21S5O 

101.21900 

101.21933 

101.22000 

-106.9 

- 99.0 

- 90. 8 

- 82.2 
- 73.2 

0.9999754 

0.9999772 

0.9999791 

0,9999811 

0.9999831 

4i®  5it 
52 

5I 

55 

23,597,726.78 

23,591,653.55 

23,585,580.29 

23,579,506.99 

23,573,^33.67 

613,323.59 

619,396.82 

625,470.08 

631,543.3s 

637,616.70 

101.22050 

101,22100 

101.22167 

101.22200 

101.22267 

- 6j.9 

- 54.2 

- 44.1 

- 33.6 

- 22.8 

0.9999853 

0.9999875 

0.9999898 

0.9999923 

0.9999948 
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LAMBERT  PROJECTION  FOR  PENNSYLVANIA  - NORTH 


Table  II  (Cont'd). 


1“ 

Of 

long 

• 25 

0366153974  of  e 

lOnga 

e 

Long. 

e 

Long, 

G 

)» 

16« 

•K)® 

52 1 

52? 6222 

76® 

51* 

-K)» 

35' 

3? 

43*.  3887 

77® 

26* 

-fO* 

12* 

34tl553 

17 

-K) 

55 

12.929s 

52 

5? 

+0 

03.6964 

27 

+0 

11 

54.4629 

+0 

57 

33-2174 

+0 

34 

24.0040 

25 

+0 

11 

14.7705 

19 

■K) 

56 

53.5%0 

5^ 

•fO 

33 

44.3116 

29 

40 

10 

35. 0781 

20 

•K) 

56 

13.2527 

55 

40 

33 

04.6192 

30 

40 

09 

55.3858 

;o 

21» 

+0 

55 

3^.1603 

76® 

56' 

40 

32 

24.9268 

77® 

31' 

40 

09 

15.6934 

22 

•K) 

5^ 

54.4-679 

57 

40 

31 

45.2344 

32 

33 

40 

05 

36.0010 

•K) 

14.7755 

56 

40 

31 

05.5421 

40 

07 

56.3056 

24 

+0 

53 

35. OS 31 

59 

40 

30 

25.8497 

34 

40 

07 

16.6162 

25 

•fO 

• 

52 

55  - 3907 

77® 

00 

40 

29 

46,1573 

35 

40 

06 

36.923s 

26* 

40 

52 

15 . 69«4 

ir 

01 » 

40 

29 

06.4649 

77® 

36* 

40 

05 

57.2315 

27 

+0 

51 

36.0060 

02 

40 

25 

26.7725 

37 

40 

OS 

17.5391 

2S 

40 

50 

56.3136 

40 

27 

47. 0801 

36 

40 

04 

37.8467 

29 

40 

SO 

16.6212 

04 

40 

07.387s 

40 

03 

58.1543 

30 

4-0 

49 

36.9288 

05 

40 

26 

27 . 6954 

40 

40 

03 

18,4619 

>» 

3l» 

40 

45 

77® 

06« 

40 

25 

48.0030 

77® 

4i* 

40 

02 

38.7695 

32 

40 

45 

17.5^ 

07 

40 

08 . 3106 

42 

40 

01 

59.0772 

40 

47 

37.S517 

05 

40 

24 

28 . 6182 

40 

01 

19 . 3S48 

35 

40 

4b 

09 

40 

23 

48.9258 

44 

40 

00 

39.6924 

40 

46 

18 . 4669 

10 

40 

23 

09.2334 

45 

0 

00 

00. oboe 

36' 

40 

3S.7745 

77® 

11* 

40 

22 

29.5411 

77® 

46* 

*0 

00 

39 . 6924 

37 

40 

44 

44 

59.0821 

12 

40 

21 

49.8487 

47 

-0 

01 

19.3848 

3^ 

4*0 

19.3^97 

40 

21 

10.1563 

45 

-0 

01 

59.0772 

4-0 

40 

*^3 

39.6974 

00.0050 

14 

15 

40 

40 

20 

19 

30.4639 

50.7715 

49 

50 

*0 

-0 

02 

03 

38.7695 

18.4619 

42 

40 

40 

4p 

4l 

It* 

20 . 3126 
40.6202 

77® 

16» 

17 

40 

40 

19 

15 

11.0791 

31.3868 

77® 

51* 

52 

53 

-0 

ll 

58.1543 
37 . s467 

40 

4i 

00.9275 

15 

40 

17 

51  6944 

-0 

05 

17.5391 

44 

‘^5 

40 

40 

40 

39 

21.2354 

41.5431 

19 

20 

40 

40 

17 

16 

12.0020 

32.3096 

54 

55 

-0 

05 

06 

57.2315 

36.923s 

46* 

40 

39 

OI.S507 

77® 

21* 

40 

15 

52 . 6172 

77® 

56* 

-.0 

07 

16.6162 

4-0 

3« 

22.1583 

22 

40 

12.9248 

57 

-0 

07 

56.30S6 

45 

40 

37 

42 . 4659 

40 

14 

33.2325 

56 

-0 

08 

36.0010 1 

49 

40 

37 

02.7735 

24 

40 

13 

53.5WI 

59 

—0 

09 

15.6934^ 

50 

40 

36 

23.0811 

25 

40 

13 

13.8477 

78® 

00 

-0 

09 

55.3858! 

DIRECTIONS  FOR  CO^^PDTING  FLAKS  COORDIKA.TES  ON  LAMBERT  PROJBCTIOIT 
USING  COAST  AND  GEODETIC  SURVEY  70rM  R 340 


This  example  illiistratee  the  computation  for  a point  In  the 
southern  zone  vest  of  the  central  loerldlan* 

State:  Pennsylvania  - South  Zone  Station:  Xogro 

0 

39®  48»  83"  .030  79°  10’  84"  .937 

These  are  the  starting  data  derived  from  geodetic  computations. 
Erom  the  table  on  page  A-9,  opposite  latitude  39®  48’,  we  get 
R (for  minutes  of  0)  « 24,814,880.48  and  y’  (for  minutes  of  0)  ” 169,997.95 
and  finally  tabular  difference  of  B for  1"  of  0 r 101.18750,  We  multiply 
this  last  value  by  the  seconds  of  0 or  in  this  case  23"  .030,  This  gives 
us  the  value  2,330.35  which  is  the  correction  for  seconds  of  0 to  be  sub- 
tracted from  the  tabular  value  of  R and  added  to  that  of  y’  . All  these 
values  are  entered  in  the  proper  place  on  Form  R 340  (See  page  A-8). 

From  the  table  on  page  A-10,  opposite  Idngitude  79®  10’,  we  get 
G (for  minutes  of  A ) together  with  its  appropriate  sign;  in  this  case 
Z 0®  55’  08"  .8452.  At  the  top  of  the  page,  we  have  the  constant 

0 .64879317  that  must  be  multiplied  by  the  seconds  ofA=  24"  .937  to  get 
the  correction  for  the  seconds  of  © which  gives  in  this  cade  16"  ,1790. 

This  must  then  be  subtracted  from  the  tabular  6 which  means  that  it  must 
be  subtracted  arithiMtically  when  the  tabular  9 is  plus  end  added  arith- 
metically when  the  tabular  9 is  minus.  In  this  case  the  tabiilar  © is 

- CP55’  08"  .8452.  This  gives  0 r -0®  55’  25"  *0242. 

We  now  reduce  the  total  © to  seconds;  in  this  case  giving 

- 3323"  ,0242.  We  also  take  an  approximate  value  of  9 , to  the  nearest 

F 

hundredth  of  a second  which  equals  0®  £7’  42"  ,51.  We  look  up  the  log- 


arithiB  of  the  Talue  of  @ in  seeonds  writing  it  in  form  both  on  the  left 
and  right  in  the  space  provided.  From  the  tri^nesietrie  table  wo  look  up 
the  proper  S value  of  0 and  for  6^  • The  addition  of  the  tw©  sides  gives 

s’ 

US  log  sin  © and  log  sin  £ . We  multiply  log  sin  © by  g to  obtain  log  sin^ 

2 2 

£ * We  now  look  up  the  log  of  R as  given  at  the  top  of  the  form  and  add  it 

S g 

to  log  sin  6 and  also  to  log  sin  © • This  gives  us  log  x*  and  log  y”  . 

8 

W©  look  up  the  number  corresponding  to  log  x*  , hotieing  that  it  will  be 
negative  if  0 Is  negative  and  positive  if  0 is  positive.  In  this  case 
r*  _ -399,964,42.  This  quantity  added  i^gebralcally  to  the  constant  for 
the  State,  £,000,000,00,  gives  the  value  of  x ~ 1,600,035.58. 

Similarly  we  look  up  the  number  corresponding  to  the  log  y®  , 
end  place  it  in  the  space  provided  for  it  J^aeath  y^  at  the  top  on  the 
right.  This  value  is  always  positive  and  hence  must  be  added  to  y*  giving 
y s 175,553,12. 

The  final  coordinates  are  therefore 
X ;;  1,600,036.58 
y s 175,552.12 
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Plane  coordinates  on  Lambert  projection 

Pittsburgh  Arc.  .statp  - South  station  Negro 

^ 39°  48'  23". 030  \ = 79°  10  24.937 

Tabular  difference  of  R for  1”  of  0 = 101^,18750 


R ( for  min.  oi  4 ) 

24.814.828.48 

y'  ( fnr  min.  nf  0 ) 

169,997.95 

Cor.  for  sec.  of  6 

_ 2,330.35 

Cor.  for  sec.  of  0 

+ 2,330.35 

R 

24,812,498.13 

y' 

172,328.30 

v"  f = 2R  sin^  #) 

-F  3,223.82 

f)  ( for  min.  of  \ ) 

- 0 ° 55'  08.8452 

V 

175.552.12 

-Cor.  for  sec.  of  \ 

18.1790 

9 

- 0 55  25.0242 

0 

9 

0°  27 ’42. 5121 

For  machine 

For  machine 

9" 

computation 

3325-0242 

computation 

log  9" 

3.52179481 

-log  9” 

3.52179481 

r.ning  ? 

Q fiq«q7nn 

S for  9 

4.68555606-10 

S for  ^ 

4.68557016-10 

-log  sin  9— 

sin  9 

8.20735087-10 

■ log  sin  Y 

c;in  t 

7.90633497-10 

-log  R 

7.39467049 

..R  sin  4 

log  x' 

5.60202136 

log  sin^  ^ 

R sin^  ^ 

5.81266994-10 

x' 

R sin 

- 399964.42 

log  R 

7.39467049 

. . 2,000,000.0  0_ 

log  2 

-.0.3  0 1 03  0 0 0 

X 

1,600,035.58 

Ina  y” 

3.60837043 

X = 2,000,000.00+  R 

sin  9 

y = y'  + 2R  sin^  f 

y'=  the  value  of  y on  the  central  meridian  for  the  latitude  of  the  station 
S = log  of  ratio  for  reducing  arc  expressed  in  seconds  to  sine 
(see  log  tables) 

R,  y',  and  6 are  given  in  special  tables 


Computed  10-23-35  W.B.M. 

Changes  made  by  E.E.R.D.  11-4-35 
Checked  11-4-35  7.B.M. 
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LAMBERT  PROJECTION  FOR  PENNSYLVANIA  - SOUTH 


Table  I. 


Lat. 

R 

feet 

y* 

y value  on 
central 
meridian 
feet 

Tabular 
difference 
for  1 sec, 
of  lat, 
feet 

Scale  in 
xmits  of 
7th  plao® 
of  logs 

39®  20 » 

24,984,826.43 
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Table  II  (Cont»d). 
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AKPENDJX  B 


NEW  JERSEY  ACT 

ESTABLISHING  A PLANE  COORDINATE  SYSTHI 


INTROIR^ID  JANUARY  28,  1935 
by  Mr.  McKean 

Signed  by  Governor  and  Became  Law  March  25,  1935 
An  Act  to  establish  a system  of  land  boundary  descriptions. 

1.  Be  IT  ENACTED  by  the  Senate  and  General  Assembly  of  the  State  of  New 
2 Jersey; 

1 1b  The  official  survey  base  for  New  Jersey  shall  b®  a system  of  plane 

2 coordinates  to  be  known  as  the  New  Jersey  System  of  Plane  Coordinates, 

3 said  system  being  defined  as  a Iraasrorse  Meircator  projection  of  Clark’s 

o * 

4 spheroid  of  1866,  having  a central  meridian  74  40  west  from  Greenwich 

5 on  which  meridian  the  seal®  is  sat  at  one  part  in  40,000  too  small. 

6 All  coordinates  of  the  system  are  expressed  in  feet,  the  x coordinate 

7 being  measured  easterly  along  the  grid  and  the  y coordinate  being  measured 

8 northerly  along  the  grid,  the  origin  of  the  coordinates  being  on  the 

9 meridian  74®  40*  west  from  Greenwich  at  the  intersection  of  the  parallel 

10  300  50*  north  latitude,  such  origiix  being  given  the  coordinates  x z 2,000,000 

11  feet;  y - 0 feet.  The  precis®  position  of  said  system  shall  be  as  marked 

12  on  the  ground  by  triangi^ation  or  traverse  stations  established  in  con- 

13  formity  with  the  standards  adopted  by  the  United  States  Coast  and  Geodetic 

14  Survey  for  first  and  second-order  work,  whose  geodetic  positions  have  been 

15  rigidly  adjusted  on  the  North  American  datum  of  1987,  and  whose  plane  co- 

16  ordinates  have  been  c^puted  on  the  system  defined. 
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1 2.  Aay  triangulation  and/or  travarso  station  eatebliahed  as  described 

2 in  section  one  of  tMs  act  may  be  used  in  establlsliing  a connection  between 

3 a property  survey  and  the  above  mentioned  system  of  rectangtilar  coordinates. 

1 3,  No  siirvey  of  lands  hereinafter  made  shall  have  endorsed  thereon  any 

2 legend  or  other  statement  indicating  that  it  is  based  upon  the  New  Jersey 

3 System  of  Plane  Coordinates  unless  the  coordinates  have  been  established 

4 on  that  system  as  herein  defined* 

1 4,  Nothing  in  this  act  contained  shall  be  interpreted  as  requiring  any 

2 purchaser  or  mortgagee  to  rely  on  a description  based  wholly  upon  the  afore- 

3 said  system* 


1 


5»  This  act  is  to  take  effect  immediately 
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DRAPT  OF  ACT  PROPOSED  FOR  THE  OOMMON’^'EALTH  OF  PENNSYLVANIA 
E3TABLI3HIBG  A SYSTEM  OF  PLANE  COORDINATES 
FOR  DESCRIBING  BOONDARI  AND  SURVEY  MARKS 

An  act  to  establish  and  legalize  a S3r3tem  of  land  boundary  and 
sxirvey  station  descriptions.  Be  it  enacted  by  the  General  Assembly  of  the 
Canmonwealth  of  Pennsylvania; 

Section  1.  That  for  purposes  of  describing  the  location  of  any 
land  Survey  station  or  land  boundary  comer  in  the  CoEvoonwealth  of  Penn- 
sylvania, it  shall  be  considered  a ccaaplete,  legal,  and  satisfactory  de- 
scription of  such  location  to  give  the  position  of  said  land  survey  station 
or  land  boundary  comer  on  that  system  of  plane  coordinates  established 
by  the  United  States  Coast  and  Geodetic  Survey  and  defined  in  section  2 
of  this  Act  pertaining  to  the  area  wherein  the  land  to  which  said  survey 
station  or  boundary  corner  pertains  is  located,  and  subject  to  such  limi- 
tations as  may  be  imposed  by  other  sections  of  this  Act. 

Section  2.  That  the  legal  official  names  for  the  two  systems 
of  plane  coordinates  established  for  the  Commonwealth  of  Pennsylvania  shall 
be  as  follows;  The  Pennsylvania  System  of  Plane  Coordinates,  Northern  Zone, 
and  the  Pennsylvania  System  of  Plane  Coordinates,  Southern  Zone;  end  that 
these  zones  shall  pertain  to  the  areas  described  in  the  following  paragraphs, 
and  shall  be  as  defined  in  those  paragraphs. 

(a)  The  Pennsylvania  System  of  Plane  Coordinates,  Northern  Zone, 
shall  be  standard  in  the  counties  of  Bradford,  Cameron,  Carbon,  Centre, 
Clarion,  Clearfield,  Clinton,  Columbia,  Crawford,  Elk,  Erie,  Forest,  Jeffer- 
son, Lackawanna,  Luzerne,  Lycoming,  McKean,  Mercer,  Monroe,  Montour,  North- 
umberland, Pike,  Potter,  Sullivan,  Susquehanna,  Tioga,  Union,  Venango,  Warren 
Wajrne  and  Wyoming,  and  it  is  hereby  defined  as  a Lambert  conformal  projection 
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of  the  Clarke  spheroid  of  1866,  having  standard  parallels  at  north  latitudes 
o o 

40  53*  and  41  57 » , along  which  parallels  the  scale  shall  be  exact.  All  co- 

ordinates in  this  system  are  expressed  in  feet,  the  **£  - coordinates”  being 
measured  easterly  along  the  grid,  and  the  - coordinates"  being  measured 
northerly  along  the  grid,  the  origin  of  the  coordinates  being  at  the  point 
of  intersection  of  the  meridian  77®  45*  west  of  Greenwich  with  the  parallel 
40®  10*  north  latitude,  such  origin  being  given  the  coordinates,  x - 2,000,000 
feet,  and  7-0  feet. 

(b)  The  Pennsylvania  System  of  Plane  Coordinates,  Southern  Zone, 
shall  be  standard  in  the  counties  of  Adams,  Allegheny,  Armstrong,  Beaver, 
Bedford,  Berks,  Blair,  Bucks,  Butler,  Cambria,  Cheater,  Cumberland,  Dauphin, 
Delaware,  Fayette,  Franld.in,  Fiaton,  Greene,  Huntingdon,  Indiana,  Juniata, 
Lancaster,  Lawrence,  Lebanon,  Lehigh,  Mifflin,  Montgomery,  Northampton,  Perry, 
Philadelphia,  Schuylkill,  Snyder,  Scaneraet,  Washington,  Westmoreland  and 
York,  and  it  is  hereby  defined  as  a Leoabert  conformal  projection  of  the  Clarke 
spheroid  of  1866,  having  standard  parallels  at  north  latitudes  39°  56*  and 
40®  58*  , along  which  parallels  the  scale  shall  be  exact.  All  coordinates 
in  this  system  are  expressed  in  feet,  the  "x  - coordinates”  being  measured 
easterly  along  the  grid,  and  the  ”2.  ~ coordinates”  being  measured  northerly 
along  the  grid,  the  origin  of  coordinates  feeing  at  the  point  of  intersection 
of  the  meridian  77®  45*  west  of  Greenwich  with  the  parallel  39*^  20*  north 
latitude,  such  origin  being  given  the  coordinates,  x - 2,000,000  feet,  and 
y - 0 feat. 

The  precise  position  of  said  systems  shall  be  as  marked  on  the 
groiind  by  triangulation  or  traverse  stations  established  in  conformity  with 
the  standards  adopted  by  the  United  States  Coast  and  Geodetic  Survey  for  the 
first  and  second-order  work,  whose  geodetic  positions  have  been  rigidly  ad- 
justed on  the  North  American  datum  of  1927,  and  whoso  plane  coordinates  have 
been  computed  on  the  system  defined* 


Where  a tract  of  land  included  in  a single  survey  extends  over  the 
boundary  line  between  state  coordinate  zones,  being  partly  in  each  zone,  it 
shall  be  legal  and  satisfactory  to  describe  the  boundaries  of  said  entire 
tract  of  land  by  the  use  of  plane  coordinates  of  that  zone  in  which  the  ma- 
jor or  more  important  part  of  said  tract  of  land  so  described  is  located. 
Section  3.  Any  triangulation  or  traverse  station  established  '-.s 
described  in  section  2 of  this  act  may  be  used  in  establishing  a connection 
between  a land  survey  station  or  land  boundary  comer  and  that  one  of  the 
aforementioned  systems  of  plane  coordinates  which  is  standard  for  the  area 
in  which  said  station  or  corner  is  located,  provided  that  such  connection 
does  not  require  a survey  whose  total  length  exceeds  one-half  mile. 

Section  4.  No  survey  of  lands  hereinafter  made  shall  have  endorsed 
thereon  any  legend  or  other  statement  indicating  that  it  is  based  upon  one  of 
the  above  described  Pennsylvania  Systems  of  Plane  Coordinates  unless  said  sur- 
vey shall  have  been  based  upon  said  system  as  herein  defined. 

Section  5.  Nothing  contained  in  this  act  shall  be  interpreted  as 
requiring  any  purchaser  or  mortgageeto  rely  wholly  on  a description  based 
upon  one  of  the  aforementioned  systems. 

Section  6,  This  act  shall  take  effect  immediately  upon  its  final 

enactment. 
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MEMORANDUM  ACCOMPAmNG  DRAIT  OF  ACT  PROPOSED 
FOR  THE  COMMONWEALTH  OF  PENNSYLVANIA*  ESTABLISHING  A 
SYSTEM  FOR  DESCRIBING  BOOI'TDARY  AND  SURVEY  MARKS 

Section  1 in  this  draft  specifically  prescribes  for  the  description 
by  means  of  coordinates  of  survey  stations  and  boundary  momuoants.  This  is 
broader  than  the  New  Jersey  law  which  provides  only  for  the  description  of 
land  boundaries.  It  will  permit  the  description  of  such  land  boundaries  since 
it  provides  for  a method  of  describing  their  comers,  end  it  also  provides  for 
the  description  of  any  survey  mark  and  therefore  may  be  used  in  giving  legal 
position  to  any  map  of  cadastral,  engineering,  or  other  character. 

In  section  3 it  is  proposed  to  establish  a limiting  distance  from  a 
control  station,  beyond  which  th®  use  of  such  a station  in  establishing  coor- 
dinates on  the  State  eyatem  of  survey  or  boundary  mark  will  not  be  legally 
recognized.  This  is  an  added  feature  to  the  law  as  peussed  in  New  Jersey.  It 
la  designed  to  force  the  establishment  of  satisfactory  control  stations  in 
every  neighborhood,  or  to  put  it  differently,  to  prevent  the  coordinate  sys- 
tem of  description  getting  a bad  nam  through  long  ties  of  poor  quality. 

The  limiting  length  suggeoted.  for  the  connecting  survey  (1/E  mile) 
is  an  arbitrarily  selected  quantity  baaed  on  an  assumption  that  with  care 
any  surveyor  can  mak®  survey®  of  an  accuracy  of  1 part  In  5,000.  In  many 
parte  of  the  State  where  property  values  are  somewhat  higher,  an  accuracy 
of  1 part  in  10,000  will  be  required  for  a connecting  survey,  or  the  limiting 
distance  will  have  to  be  reduced*  In  and  aroimd  large  cities,  where  property 
values  are  very  high,  acceptable  results  can  be  secured  only  by  increasing 
the  order  of  accuracy  of  the  conneeting  surveys.  The  flexibility  indicated 
in  this  provision  to  secure  acceptable  results  under  the  wide  range  cf  con- 
ditions which  may  exist  in  any  state,  can  be  obtained  only  by  establishing 


standard  specifications  for  the  various  classes  of  surveys  required,  and 
vesting  in  some  competent  office  or  bureau  the  authority  to  make  and  enforce 
rules  for  maintaining  these  standards.  In  the  event  that  a property  to  be 
surveyed  is  in  excess  of  one-half  mile  from  a Control  Station,  then  a tra- 
verse of  the  necessary  accuracy  must  be  extended  from  such  station  or  sta- 
tions and  another  Control  Station  established  Flthin  tlris  limiting  distance 
from  the  property.  It  is  not  necessary  that  such  Control  Stations  be  es- 
tablished by  Federal,  State  or  municipal  authorities.  Any  stations  estab- 
lished on  traverses  of  adequate  standards  of  accuracy  might  be  used  as  con- 
trol for  the  extension  of  the  system. 

In  order  to  provide  for  the  proper  administration  of  this  Act  a 
State  Bureau  of  Surveys  and  Maps  should  be  established,  either  as  a nev  bu- 
reau, or  by  increasing  the  authority  and  capacity  of  one  already  in  existence 
In  order  to  obtain  the  full  benefit  of  the  Act,  the  administrative  organiza- 
tion selected  should  have  a vital  and  continuing  Interest  in  accurate  surveys 
Because  of  the  many  and  varying  conditions  obtaining  in  the  State, 
the  powers  and  duties  assigned  to  such  a bureau,  end  the  rules  and  regula- 
tions to  be  promulgated  by  it  should  be  the  subject  of  much  careful  thought 
and  study  from  as  many  angles  as  possible*  In  this  regard,  the  views  of 
title  companies,  engineering  organizations  and  societies,  and  engineers  and 
surveyors  experienced  in  cadastral  surveying  ere  solicited  at  this  time* 

It  should  be  borne  in  mind  that  too  exacting  requirements  would 
be  as  bad  or  worse  than  too  liberal  ones*  The  powers  of  such  a bureau 
should  be  very  broad  and  strong*  They  should  be  adequate  to  insure  that 
satisfactory  surveys,  both  public  and  private  for  which  the  State  coordinates 
are  used,  may  be  secured*  The  bureau  should  formulate  a set  of  primary  rules 
and  regulations,  prescribe  standard  specifications  for  acceptable  surveys, 
and  gradually  establish  a satisfactory  code  of  practice. 
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In  New  Jersey  the  beginning  jf  such  a board  of  surveying  and 


mapping  has  been  established  as  a part  of  the  Department  of  Conservation 
and  Development. 
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APPENDIX  D 


post!  OF  ACT  TO  PERMIT  ENTRY  OF  SURVEYORS  QfITO  PRIVATE  PRQPSRTY 

An  Act  to  pesmlt  the  entry  of  engineers  and  s\irveyors  and  their 
representatives  onto  private  property  for  the  purpose  of  using  survey  sta- 
tions established  by  or  under  the  direction  of  the  United  States  Coast  end 
Geodetic  Surveys  and  providing  a penalty  for  the  injuringj  defacing  and 
destruction  of  marks  and  monuments. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
Coffloionwealth  of  Pennsylvania  in  general  assembly  mat  and  it  is  hereby  en- 
acted by  the  authority  of  the  seme: 

Section  1.  That  any  person  duly  registered  ae  a qualified  en- 
gineer or  surveyor  under  the  laws  of  this  Commonwealth,  or  entitled  to 
exemption  from  registration  as  an  engineer  or  surveyor  under  the  laws  of 
this  CoDsnonwealth,  and  his  duly  accredited  assistants  and  representatives, 
may*  in  the  execution  of  surveys  enter  upon  any  private  land  whereon  there 
is  a marked  siirvey  station  for  i&ich  the  horizontal  or  vertical  position 
has  been  determined  by  or  tinder  the  direction  of  the  United  States  Coast 
and  Geodetic  Survey,  if  such  entry  is  for  the  purpose  of  utilizing  the 
horizontal  or  vertical  position  data  in  controlling  surveys  of  land  for 
cadastral  purposes,  or  for  other  engineering  purposes,  private  or  public. 

Section  E.  That  the  engineer  or  surveyor  or  his  duly  accredited 
assistants  or  representatives  shall  do  no  unnecessary  damge  to  the  proper- 
ty on  which  a survey  station  stands.  The  owner  of  the  land  shall  be  reim- 
bursed for  all  damage  done  In  so  entering,  the  amount  of  damages  to  be 
agreed  upon  beforehand  and  paid  promptly  upon  completion  of  work  at  said 


survey  station.  Where  the  amount  of  damages  to  be  paid  has  not  been  or 
can  not  be  agreed  upon  beforehand,  the  party  proposing  to  enter  upon  said 
property  shall  file  good  and  sufficient  bond  in  the  Court  of  Quarter  Sea- 
eions  of  the  County,  in  an  amount  to  be  approved  by  the  Court;  conditioned 
for  the  payment  of  all  damagea  and  costa  when  the  same  are  finally  ascer- 
tained and  fired.  The  amount  of  damages  to  be  paid  shall  be  determined 
by  three  viewers  of  County  in  which  property  is  located,  appointed  by  the 
Court  of  Quarter  Sessiona  from  the  County  Board  of  viewers.  The  proceed- 
ings for  the  ascertainment  of  damages  shall  be  in  accordance  with  the 
general  road  laws  of  the  Cammonwealth  for  the  ascertainment  of  damages 
fcr  the  taking,  injuring  or  destruction  of  property  in  the  laying  out  and 
opening  of  public  roads. 

Section  3.  Iher©  the  engineer  or  aurveyor  or  his  representatives 
entering  on  private  property  for  the  purposes  stated  in  Section  1 of  this 
Act,  shall  tender  damagea  to  osner  of  said  property  and  said  proffer  is 
not  accepted,  and  the  amount  of  damages  determined  according  to  procedure 
stated  in  Section  2 of  this  Act  shall  not  exceed  amount  of  damages  so 
proffered,  then  all  cost®  in  the  matter  shall  be  borne  by  the  owner  of  the 
property,  otherwise  the  coats  shall  be  aaaesaed  against  the  party  entering. 

Section  4.  If  any  person  shall  wilfully  injure,  deface,  or  de- 
stroy the  mark  or  monument  at  any  survey  station  established  by  or  under 
the  direction  of  the  United  States  Coast  and  Geodetic  Survey,  or  shall  of- 
fer any  obstacles  to  the  proper,  reasonable,  and  legal  use  of  any  such  sta- 
tions, such  person  shall  upon  conviction  in  a suimnary  proceeding  be  sen- 
tenced to  pay  a fine  not  to  exceed  $50  for  each  such  offense,  and  costs 
and  in  default  of  the  payment  of  such  fine  and  coats  shall  be  imprisoned 
for  a term  of  not  leas  than  10  nor  more  than  30  days. 

Section  5,  This  Act  shall  become  effective  immediately  upon 


its  final  enactment 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 


HARRISBURG 


December  31,  1936. 


The  Honorable  George  H.  Earle,  III 
Governor  of  Pennsylvania 
Piarrisburg,  Pennsylvania 

Dear  Governor  Earle : 

The  State  Planning  Board  herewith  respectfully 
submits  its  report  entitled  ’’A  Standard  System  of  Plane  Co- 
ordinates for  Pennsylvania  — Non-technical  Explanation." 

As  the  title  indicates,  this  is  a non-technical 
explanation  of  the  report  already  published  under  the  title, 

"A  Standard  System  of  Plane  Coordinates  for  Pennsylvania," 
which  was  transmitted  to  you  on  November  5,  1936. 

The  drafts  for  proposed  legislation  included  in 
the  original  report  have  been  somewhat  revised  and  are  included 
in  this  report.  The  revision, in  general,  has  been  for  the 
purpose  of  clarifying  the  Bills  and  does  not  materially  change 
them. 


V/hile  the  use  of  this  system  should  not  be  made 
mandatory  at  the  present  time,  the  Board  is  of  the  opinion 
that  its  use  should  be  legalized  immediately. 

This  is  indicated  not  only  by  the  many  letters 
commenting  favorably  on  the  system  received  from  engineers 
in  the  State,  but  by  the  fact  that  already  a number  of  surveys 
now  underway  in  Pennsylvania  are  being  based  on  the  plane  co- 
ordinate system.  Important  among  these  are  the  surveys  for 
flood  control  projects  being  made  by  the  Corps  of  Engineers, 

U.  S.  Army. 


Yours  very  truly, 


m 


FIG. 


EXPLANATION  OF  FHCPOSED  SYSTEM  OF  PL.-.ME 
COORDINATES  FOR  PLNIISYLVAI'IIA 

By  The  Pennsylvania  State  Pl-xining  Board. 

Subdivision  of  land  v;as  well  under  way  in  Pennsylvania  before  the 
United  State  System  of  Surveying  the  Public  Lands  was  adopted  in  1784.  As  a 
result,  properties  in  this  State  do  not  consist  of  mile  square  blocks,  or  their 
rectangular  subdivisions,  as  is  the  case  in  the  "sectionalized"  western  states. 
Instead  they  are  extremely  irregular  in  shape  and  are  divided  from  one  another 
by  every  conceivable  type  of  boundary.  Surveying  methods  at  the  time  when  many 
of  these  boundaries  were  established  v;ere  inaccurate  and  markers  v/ere  not  alv/ays 
of  a permanent  type,  many  being  blazed  trees  v^hich  have  long  since  been  destroy- 
ed. Even  the  most  durable  markers  we  can  make  from  concrete,  steel  and  bronze 
are  destructible.  They  can  be  shifted  or  removed  by  construction  equipment,  or 
buried  and  lost  under  nev;  roads  or  other  construction.  This  destruction  of  survey 
markers  is  going  on  SYery  day  and  in  many  cases  cannot  be  prevented. 

In  order  to  locate  a property  on  the  ground  or  on  a map  from  its 
legal  description  it  is  first  necessary  to  find  a starting  point.  Even  those  ex- 
tremely familiar  ¥;ith  the  territory  wherein  the  property  is  located  often  find 
this  a difficult,  if  not  impossible,  task.  Where  marks  have  been  obliterated  it 
is  usually  not  possible  to  relocate  the  old  corners  in  their  original  position, 
even  when  a starting  point  can  be  found,  since  the  old  surveyors  were  none  too 
accurate  and  their  measurements  were  usually  generous.  In  consequence,  the  old 
descriptions  usually  do  not  fit  the  property  as  it  was  marked  on  the  ground,  even 
if  the  markers  can  be  found. 

The  State  Planning  Board  has  found,  in  using  the  various  maps  of 
the  State  now  available,  that  no  two  are  exactly  alike  and  that  there  is  no  way 
by  which  a point  selected  on  one  m.ap  can  be  located  accurately  on  another.  Ac- 
curate mapping  is  essential  not  only  for  State  planning  work,  but  also  for  per- 
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raanent  marking  of  property  lines.  County,  city,  tov/nship,  borough  and  even  State 
boundaries  are  affected. 

V/hat  is  needed  is  an  accurate  system  of  control  by  means  of  which 
all  surveys,  maps,  descriptions  and  all  other  data  pertaining  to  the  location  and 
boundaries  of  property  and  civil  subdivisions  within  the  State  can  be  coordinated, 
fitted  together  and  permanently  located. 

Such  a system  would  make  possible  the  accurate  relocation  of  monu- 
ments which  have  been  lost  or  destroyed,  since  the  relation  of  these  monuments  to 
all  others  in  the  system  and  to  the  stars  would  be  definitely  known. 

The  United  States  Coast  and  Geodetic  Survey  has  developed  and  es- 
tablished a system  for  the  control  of  survey's  known  as  the  National  Triangula- 
tion System.  This  system  covers  the  v^hole  country  with  a network  of  markers 
v;hose  geographic  coordinates  (latitude  and  longitude)  have  been  computed  and  ad- 
justed to  a high  degree  of  accuracy. 

In  addition,  they  have  developed  what  is  known  as  a Plane  Coordi- 
nate System  for  each  state,  including  Pennsylvania,  by  means  of  which  any  engineer 
or  surveyor  can  base  his  surveys  on  the  N’ational  Triangulation  System,  using  the 
ordinary  methods  of  plane  surveying  without  complicated  computations. 

In  brief  non-technical  term.s,  the  use  of  a plane  coordinate  system 
makes  it  possible  to  describe  the  location  of  a particular  point  in  terms  of  its 
distance  in  feet  north  of  an  imaginary  line  and  its  distance  in  feet  east 
of  another  imaginary  line  rather  than  depending  solely  on  local  land  marks. 

These  lines  cross  each  other  at  right  angles  and  their  intersection  forms  the 
"origin"  or  zero  point  of  the  system  whose  latitude  and  longitude  are  definitely 
knovm.  If  every  land  mark  in  Pennsylvania  were  obliterated,  any  point  whose 
coordinates  had  been  previously  determined  could  be  accurately  relocated 
by  use  of  the  plane  coordinate  system.  Such  a wide  spread  catastrophe  is 
difficult  to  imagine,  but  it  shows  conclusively  the  advantage  of  this  method 
of  describing  the  location  of  points  on  the  earth's  surface.  This  is  a great  con- 
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trast  to  the  system  now  in  general  use  which  locates  land  boundaries  by  their  re- 
lation to  local  land  marks  such  as  trees,  stones,  buildings,  etc.,  which  in  many 
cases  can  not  be  indent ified  a fev;  years  later. 

The  markers  which  form  the  basis  of  the  plane  coordinate  system 
consist  of  concrete  or  stone  monaments  firmly  set  in  the  ground,  bearing  bronze 
tablets  giving  the  name  of  the  station  and  other  data.  These  markers  are  general 
ly  set  in  convenient  locations  along  highways,  no  effect  being  made  to  place  them 
on  even  coordinate  lines. 

The  need  for  the  control  of  all.  surveys  is  quite  apparent,  for,  by 
such  control,  they  are  made  permanent  and  indestructible  and  are  easily  repro- 
duced even  when  all  boundary  stakes  and  markers  are  gone.  Not  only  that,  but  all 
surveys  can  be  coordinated  into  one  uniform  system  in  v^ich  each  survey  is  in  its 
proper  position  with  respect  to  all  of  the  others. 

Controlled  surveys,  being  absolutely  permanent,  may  be  used  at  any 
time  in  the  future  for  any  number  of  purposes  aside  from  those  for  which  they 
were  originally  intended.  Such  surveys  may  be  used  for  general  mapping,  highway, 
railway,  power  and  pipe  line  location,  controlling  topographic  and  hydrographic 
surveys,  for  military  purposes,  for  flood  control,  for  irrigation  and  reclamation 
for  geological  and  geographical  studies,  for  controlling  aerial  photography,  and 
for  the  perpetuation  of  public  and  private  boundary  lines.  They  insure  the  ac- 
curacy of  measurements  needed  in  such  projects,  reduce  the  cost  of  maintaining 
the  desired  degree  of  accuracy,  provide  means  for  coordinating  adjacent  projects 
executed  concurrently  or  at  different  times,  and  in  numerous  other  ways  aid  engi- 
neering work.  In  fact,  they  are  to  raai\y  engineering  projects  what  the  steel 
framework  is  to  a modern  skyscraper,  concealed  within  but  giving  form,  strength, 
and  rigidity  to  the  whole  structure. 

Lack  of  System  Has  Caused  Huc:e  Sconomdc  Loss. 

The  wildest  confusion  has  resulted  from  the  surveying  methods  now 
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in  use  and  used  in  the  past.  Thousands  of  uncontrolled  transit  surveys,  costing 
millions  of  dollars  have  been  made  in  this  and  in  other  states.  These  are  based 
on  an  almost  unlimited  assortment  of  assumed,  magnetic  or  true  meridians.  Plane 
coordinates,  if  used  at  all,  are  referred  to  an  equally  wide  assortment  of  "ori- 
gins" without  regard  to  their  geodetic  positions  (latitude  and  longitude.)  Land 
elevations  have  been  based  upon  every  conceivable  kind  of  assumed  datum  plane, 
or  starting  level,  rather  than  upon  a stanaard  one,  such  as  sea  level.  These 
surveys  are  utterly  useless  for  purposes  other  than  those  for  which  each  was  orig 
inally  made,  and  maiy  of  them  cannot  even  be  reproduced. 

Had  all  of  these  surveys  been  controlled  and  framed  into  a single 
coordinated  system  properly  designed,  marked  and  mapped,  and  had  some  State 
agency  kept  in  convenient  form  complete  records  of  all  this  survey  information, 
they  would  have  been  of  incalculable  value. 

An  Alabama  engineer  recently  stated  that  in  his  state,  if  an  ac- 
curately controlled  map  had  been  available,  the  Highvmy  Department  alone  could 
have  saved  enough  in  one  year  to  cover  une  cost  of  making  it. 

The  State  Planning  Board,  in  urging  that  a system  of  Plane  Coordi- 
nates be  made  legal  and  standard  in  Pennsylvania,  suggests  the  following  require- 
ment s : 

1.  It  should  be  based  on  the  National  Triangulaticn  System. 

2.  It  must  be  mathematically  sound. 

3.  It  must  be  extremely  simple  to  use  and  must  meet  the  needs  of 
engineers  and  surveyors  in  every  field  of  s'-rveying. 

4.  It  should  be  St  .-.te -wide. 

5.  There  must  be  some  sort  of  an  efficient  and  permanent  public 
agency  to  design  the  system;  to  direct  its  operations;  to  collect,  check,  co- 
ordinate and  preserve  all  subsequent  worthwhile  survey  deta;  to  cooperate  and 
advise  with  all  parties  who  w;oald  use  tne  systera;  to  supervise  and  standardize 
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the  marking  of  all  surveys  that  are  to  become  a part  of  the  system;  to  keep  of- 
ficial records  of  all  surveys  and  maps;  and  to  perform  the  numerous  other  du- 
ties necessary  for  its  perfect  functioning.  An  existing  State  agency  could  as- 
sume these  duties,  with,  of  course,  a necessarily  enlarged  personnel. 

Description  of  Proposed  System 

The  surface  of  the  earth  is  not  flat,  but  curved  and  very  irreg- 
ular. For  purposes  of  surveyir^g  and  mapping,  however,  an  ideal  surface  is  as- 
sumed which  approaches  very  nearly  to  what  the  case  would  be  if  the  entire  sur- 
face of  the  earth  were  covered  v/ith  water.  This  assumed  shape,  which  approach- 
es most  nearly  the  sea  level  surface,  is  not  a true  sphere,  but  is  flattened 
slightly  at  the  poles. 

The  National  Triangulation  System  consists  of  a large  number  of 
permanently  marked  points  on  this  surface,  the  directions  and  distances  between 
them,  and  their  elevation  '.vith  reference  to  a standard  datum  plane.  It  com- 
prises the  results  of  extensive  geodetic  observations  and  computations  which 
become  extremely  complicated  when  the  surveys  extend  over  large  areas.  The 
Coast  and  Geodetic  S^orvey  has  completed  about  67,000  miles  of  this  surveying 
vrork,  splitting  the  country  up  into  a gigantic  checkerboard.  In  most  of  the 
country  there  are  few  places  more  th;in  ,75  miles  from  one  of  these  control  sta- 
tions. This  distance  will  be  reduced  in  the  near  future  to  a m.aximum  of  12  to 
15  miles  by  cutting  up  the  larger  sections. 

A.  great  deal  of  this  controj.  survey  work  has  been  completed  in 
Pennsylvania.  There  still  remains,  hovraver,  a large  amount  to  be  done  in  order 
to  make  it  of  maxirmnn  utility  for  the  purposes  described  herein.  Unfortunately, 
due  to  curtailed  appropriations  the  Coast  snd  Geodetic  Survey  has  been  forced 
to  stop  operations  i-x  this  State.  It  is  essential  thaw  every  effort  be  made  to 
have  this  work  carried  on  to  its  completion  in  the  iimnediaoe  future. 

V/ithin  the  surveys  made  by  the  Coast  and  Geodetic  Survey  lies  a 
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wealth  of  data  which  can  be  made  of  tremendous  value,  not  only  to  engineers  and 
surveyors,  but  through  them  to  the  Commonwealth  and  to  every  county,  municipal- 
ity, property  owner,  corporation  or  individual  who  authorizes  or  pays  for  sur- 
veying. This  value  lies  in  the  use  of  the  stations  of  the  National  Triangula- 
tion System  as  starting  and  ending  points  for  all  surveys. 

The  proposed  system  of  plana  coordinates  is  designed  to  overcome 
an  obstacle  vj-hich  has  stood  in  the  way  of  the  use  of  control  stations  for  this 
pui-pose.  There  are  two  basic  types  of  surveying  in  use  today.  The  first.  Plane 
Surveying,  is  the  type  generally  used  by  the  average  engineer  or  surveyor  for 
the  local  surveys  previously'  mentioned  whose  value  would  be  so  increased  by 
adequate  control.  This  type  of  surveying  does  not  take  into  consideration  the 
curvature  of  the  earth's  surface,  but  assumes  that  the  area  being  surveyed  is 
a plane  surface.  It  makes  use  of  the  simple  theories  of  Plane  Geometry  and 
Trigonometry  and  requires  only  the  coirmion  types  of  jiurveying  equipment,  such 
as  the  transit,  the  level  and  the  surveyor's  chain. 

The  other  type.  Geodetic  Surveying,  the  one  used  in  establishing 
the  control  stations  previously  mentioned,  does  take  into  consideration  the 
curvature  of  the  earth.  In  consequence,  its  use  requires  an  intimate  knowledge 
of  Spherical  Trigonomotry , Astronomy  and  Flighor  Mathematics.  Special  precise 
instruments  and  highly  trained  personnel  are  required  to  carry  out  this  type 
of  surveying  and  its  use  is  not  practical  or  necessary  for  ordinary  surveying 
work,  provided  its  results  are  us^jd  to  conbrol  the  latter. 

The  positions  of  the  triangulation  or  control  stations  established 
by  Geodetic  Surveying  formerly  have  been  designated  in  terms  of  geographic  co- 
ordinates (latitude  and  longitude)  which  are  not  used  in  Plane  Surveying.  This, 
heretofore,  has  constituted  the  obstacle  to  thc-ii'  use  since  the  computations 
necessary  to  convert  then  to  usable  figures  wore  so  complicated  as  to  dis- 
courage their  use. 
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The  proposed  system  so  designates  the  positions  of  these  same  sta- 
tions ti-at  they  may  be  used  for  controlling  plane  surveying  without  the  compli- 
cated computations  otherv/ise  necessary.  It  constitutes  a mathematically  sound 
and  accurate  method  of  transposing  geodetic  survey  results  for  use  in  ordinary 
plane  surveying  operations,  and  while  its  design  and  preparation  are  somewhat 
involved  matheniatically , its  use  is  extremely  simple. 

By  means  of  what  is  kno’^m  as  the  "Lambert  Projection"  a portion  of 
the  curved  surface  of  the  earth  is  projected  onto  a plane  surface. 

Since  a spherical  surface  cannot  be  flattened  out  v/ithout  some 
stretching  or  distortion,  as  may  be  demonstrated  by  trying  to  fla.tten  out  an 
orange  peel,  some  error  is  introduced  by  tlie  use  of  this  "Projection." 

By  proper  design,  however,  this  error  may  be  kept  so  small  that 
it  v/ill  remain  well  v/ithin  the  accuracy  of  any  surveying  work  that  may  be  done. 

Since  the  error  increases  as  the  v'idth  of  the  ateci  in  a northsouth 
direction  increases,  xhe  Coast  and  Geodetic  Survey  in  developing  the  Plane  Coor- 
dinate System  for  Pennsylvania  has  divided  the  Sxate  into  two  zones  or  "grids". 
(See  accompanying  map).  By  this  means,  the  "projection"  error  has  been  kept 
below  1 part  in  10,000,  or  in  other  v/ords,  less  than  6 inches  in  a mile. 

In  order  to  increase  the  utility  of  th.e  system  it  is  proposed  that 
the  network  of  surveys  ms.de  by  the  Coa.st  and  Geodetic  Survey  be  supplemented  by 
additional  eiarkers  8.t  intervals  of  about  5 miles,  so  that  there  will  be  no  point 
in  the  State  more  than  2.5  miles  from  a permanent  marker.  Later,  as  the  system 
comes  into  mere  general  use,  tliese  distances  could  be  still  further  reduced. 

This  would  be  dons  in  order  to  make  control  stations  easily  accessible  to  sur- 
veyors and  engineers  tlirougliout  the  State,  and  to  prevent  the  necessity  of  their 
running  long  conxiccting  surve^^s,  the  expense  of  which  v/ould  be  prohibitive,  and 
the  accuracy  uncertain. 
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Relation  to  City  Surveys 


'.lost  of  the  large  cities  in  Pennsylvania  have  already  established 
local  systems  of  coordinates  for  controlling  city  surveys.  These  systems  are  us- 
ually established  on  a sor.ie’./hat  different  bo-sis  from  the  proposed  State  System. 

Ill  practically  all  cases,  ho\7evsr,  they  bear  a definite  mathematic  relationship 
to  the  State  System  and  may  readily  be  tied  into  it  by  the  determination  of  the 
positions  of  a few  common  points  on  both  systems. 

The  adoption  of  the  State  S^'^stem  will  not  necessitate  the  abandon- 
ment or  replacement  of  these  local  coordinate  systems. 

System  Used  In  Other  States. 

Those  in  a position  to  judge  consider  the  establishment  cf  general 
systems  of  plane  coordinates  to  be  of  the  utmost  importance  to  State,  county,  city 
and  private  engineers.  They  make  a general  control  network  available  for  use  by 
the  field  surveyor.  They  not  only  simplify  the  use  of  control  data,  but  give  a 
permanent  general  "grid"  for  the  v/hole  St.ate. 


Comity  boiaiclo.ries , tovaisliip  boundaries,  property  boundaries,  inter- 
sections of  roads  and  streets  and  aiiy  prominent  features  of  a.  region  can  be  lo- 
cated accurately  on  this  grid.  If  e.  ma.rlier  at  any  point  should  be  destroyed,  it 
ca.n  be  definitely  relocated  from  its  rola.tion  to  other  marked  points.  This  is  a 
very  important  feature  of  the  system  and  should  be  given  due  consideration  by  all 
engineers  and  surveyors. 

Systems  of  plane  coordinates  have  been  adopted  by  the  Coast  and 
Geodetic  Survey  for  all  of  the  48  states,  and  the  necessary  tables  and  data  are 
being  made  available  for  the  use  of  engineers  and  surveyors. 

One  state,  Ilev;  Jerse^'',  has  alre-ady  legally  adopted  such  a state 
system  by  act  of  the  legislature.  In  horth  Carolina,  the  state  plane  coordinate 
system  has  been  adopted  for  iiighv/ay  surveys,  by  administrative  action  of  the 
State  High’.ray  Bureau.  In  Texas,  plane  coordinates  on  a state  basis  are  being 
used  for  test  purposes  on  state  higlin-a^,'  surveys.  In  Virginia,  Florida,  Maryland 
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and  South  Carolina,  engineering  officials  and  individual  engineers  have  express- 
ed interest  and  approval  of  the  state  plane  coordinate  systerss,  but  no  legal 
status  has  been  given  them.  The  Massachusetts  Land  Court  has  adopted  a Coordi- 
nate System  for  its  records  and  the  system  is  in  actual  operation  in  that  State. 
Legislation  Proposed  for  Pennsylvania. 

The  logical  way  to  promote  the  use  of  a State  system  of  plane 
coordinates  would  be  to  provide  for  its  legal  recognition  before  such  use  oc- 
curs, and  not  to  trust  its  promotion  to  the  uncertain  outcome  of  court  tests, 
as  a means  of  educating  property  ovmers,  title  and  financing  companies,  and 
State  and  county  officials.  The  draft  of  a bill  (see  appendix  A)  prepared 
by  the  Coast  and  Geodetic  Survey  and  the  State  Legislative  Reference  Bureau  to 
make  the  plane  coordinate  system  legal  and  standard  in  Pennsylvania  is  sub- 
mitted as  a suggestion  for  consideration. 

In  addition  to  the  provisions  of  this  Bill,  there  is  need  of  author- 
itative permission  for  duly  accredited  surveyors  engaged  in  the  practice  of 
their  profession  to  have  access  to  the  control  staxions.  The  draft  of  the  second 
Bill,  to  accomplish  this,  is  submitted  as  appendix  B.  This  Bill  was  prepared  by 
the  State  Legislative  Reference  Bureau.  It  authorizes  entry  where  control  sta- 
tions are  on  private  property;  provides  that  no  unnecessary  damage  be  done  in 
such  entry,  and  provides  means  of  assessing  and  collecting  damages  where  any  is 
done.  It  also  provides  for  the  protection  of  the  markers  themselves. 
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DRAE'T  OF  ACT  PROPOSED  FOR  TliE  COivEDKT,T:.-^LTH  OF  PENNSYLVANIA 


To  describe,  define,  and  offically  adopt  a system  of  coordinates  for 
designating  the  positions  of  points  on  the  surface  of  the  earxh 
within  the  Commonwealth  of  Pennsylvania. 


Section  1.  Be  it  enacted  by  the  Senate  £).nd  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same;  That  the  system  of  plane 
rectangular  coordinates  which  has  been  established  and  adopted  by  the 
United  States  Coast  and  Geodetic  Survey  for  defining  and  stating  the 
positions  or  locations  of  points  on  the  surface  of  the  earth  within  the 
Commonwealth  of  Pennsylvania  is  hereafter  known  and  designated  as  the 
’’Pennsylvania  Coordinate  System", 

For  t he  purpose  of  the  use  of  this  system  the  Common- 
wealth is  divided  into  tv;o  zones:  the  "North  Zone",  and  the  "South  Zone". 

The  area  now;  included  in  the  following  counties  shall 
constitute  the  North  Zone; 

Bradford,  Cameron,  Carbon,  Centre,  Clarion,  Clear- 
field, Clinton,  Columbia,  Crav/ford,  Elk,  Erie, 

Forest,  Jefferson,  Lackawanna,  Luzerne,  Lycoming, 

McKean,  Mercer,  Monroe,  Montour,  Northumberland, 

Pike,  Potter,  Sullivan,  Susquehanna,  Tioga,  Union, 
Venango,  Warren,  Wayne,  and  Y/yoraing. 

The  area  now  included  in  the  following  counties  shall 
constitute  the  South  Zone: 

Adams,  Allegheny,  Armstrong,  Beaver,  Bedford,  Berks, 
Blair,  Bucks,  Butler,  Cambria,  Chester,  Cumberland, 
Daupnin,  Delav/are,  Fayette,  Franklin,  Fulton,  Greene, 
Huntingdon,  Indiana,  Juniata,  Lancaster,  Lav/rence, 
Lebanon,  Lehigh,  Llifflin,  Montgomery,  Northampton, 

Perry,  Philadelphia,  Schuylkill,  Snyder,  Somerset, 
Washington,  Westmoreland,  and  York. 
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Section  2.  As  established  for  use,  the  Pennsylvania  Coordinate  System 
shall  be  named,  and  in  any  land  description  in  v;hich  it  is  used  it  shall  be 
designated,  the  ‘'Pennsylvania  Coordinate  System,  North  Zone",  or  "Pennsylvania 
Coordinate  System,  South  Zone",  as  the  case  may  be. 

Section  3.  The  plane  rectangular  coordinates  of  a point  on  the  earth's 
surface,  to  be  used  in  expressing  the  position  of  a point  in  the  appropriate 
zone  of  this  system,  shall  consist  of  two  distances,  expressed  in  feet  and 
decimals  of  a foot  from  a given  point.  One  of  these  distances,,  to  be  known 
as  the  "x  coordinate",  shall  give  the  position  in  an  east -and -v;est  direction, 
the  other,  to  be  known  as  the  "y  coordinate",  shall  give  the  position  in  a 
north-and-south  direction.  These  coordinates  shall  be  made  to  depend  upon 
and  conform  to  the  plane  rectangular  coordinates  of  the  triangulation  and 
traverse  stations  of  the  United  States  Coast  and  Geodetic  Survey  within  the 
Commonwealth  of  Pennsylvania,  as  those  coordinates  have  been  determined  by 
said  survey. 

Section  4.  When  any  tract  of  land  to  be  defined  by  a single  descrip- 
tion extends  from  one  into  the  other  of  the  above  coordinate  zones,  the 
positions  of  all  points  on  its  boundaries  may  be  referred  to  either  of  said 
zones,  the  zone  which  is  used  being  specifically  named  in  the  description. 

Section  5.  For  purposes  of  more  precisely  defining  the  Pennsylvania 
Coordinate  System,  the  following  definition  by  t he  United  States  Coast  and 
Geodetic  Survey  is  adopted; 

The  Pennsylvania  Coordinate  System,  North  Zone,  consists 
of  a Lambert  conformal  projection  of  the  Clarke  spheroid 
of  1866,  having  a central  meridian  77°  45'  west  of  Green- 
wich. The  intersecting  cone  of  this  projection  cuts  the 
surface  of  the  spheroid  in  parallels  of  latitude  40°  53' 
and  41°  57'  north  of  the  equator,  along  which  parallels 
the  scale  shall  be  exact.  The  origin  of  coordinates  for 
this  zone  is  at  the  intersection  of  the  meridian  77°  45' 
west  longitude  and  the  parallel  40°  10'  north  latitude. 

This  origin  is  given  the  coordinates;  x = 2,000,000  feet; 
y - 0 feet. 
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The  Pennsylvania  Coordinate  System,  South  Zone,  consists  of 
a Lambert  conformal  projection  of  the  Clarke  spheroid  of 
1866,  having  a central  meridian  77°  45’  west  of  Green'.;ich. 

The  intersecting  cone  of  this  projection  cuts  the  surface  of 
the  spheroid  in  parallels  of  latitude  59°  56'  and  40°  58'  north 
of  the  equator,  along  which  parallels  the  scale  shall  be  ex- 
act. The  origin  of  coordinates  for  this  zone  is  at  the  inter- 
section of  the  meridian  77°  45'  west  longitude  and  the  parallel 
39°  20'  north  latitude.  This  origin  is  given  the  coordinates: 

X = 2,000,000  feet;  y = 0 feet. 

The  position  of  the  Pennsylvania  Coordinate  System  shall  be  as  marked 
on  the  ground  by  fundamental  triangialatibn  or  traverse  stations  established  by 
the  United  States  Coast  and  Geodetic  Survey,  in  conformity  with  the  standards 
adopted  by  the  United  States  Coast  and  Geodetic  Survey  for  first-order  and  second- 
order  work,  whose  geodetic  positions  have  been  rigidly  adjusted  on  the  North 
American  datum  of  1927,  and  whose  plane  coordinates  have  been  computed  on  the 
system  here  defined.  Such  stations,  established  by  the  U.S.  Coast  and  Geodetic 
Survey,  and  aEf/"  other  triangulation  and  traverse  stations  which  have  been  defi- 
nitely established  by  or  in  accordance  with  the  requirements  of  the  State  depart- 
ment authorized  to  administer  this  act,  may  be  used  for  establishing  a survey 
connection  with  the  Pennsylvania  Coordinate  System. 

Section  6.  No  coordinates  based  on  the  Penns^/lvania  Coordinate  System,  purport- 
ing to  define  the  position  of  a point  on  a land  boundary,  shall  be  presented  to 
be  recorded  in  public  land  records  or  deed  records  unless  such  point  is  within 
one-half  mile  of  a triangulation  or  traverse  station  established  as  prescribed 
in  section  5 of  this  act,  unless  the  State  department  authorized  to  administer 
this  act  shall  by  its  rules  and  regulations  increase  or  decrease  such  one-half 
mile  distance  for  the  whole  Com.monwealth  or  any  area  or  areas  thereof. 

Section  7.  The  use  of  the  term  "Pennsylvania  Coordinate  System"  on  any  map,  re- 
port of  survey,  or  other  document,  shall  be  limited  to  coordinates  based  on  the 
Pennsylvania  Coordinate  Systeia  as  defined  in  this  act. 

Section  8.  Nothing  ccntaincd  in  this  act  shall  be  interpreted  as  requiring  any 
purchaser  or  mortgagee  to  rely  v/holly  on  a description  based  on  the  Pennsylvania 
Coordinate  System. 

Section  9.  This  act  is  to  take  effect  immediately  upon  its  final  enactment. 
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iviEkORjiiNDUM  i^CCOIvIPr.NYING  DR.iFT  OF  ACT  PROPOSED 
FOR  TIffi  COmfDmiEIl.T}i  OF  PENNSYLV.iiaA,  EST.^LIbHING  A 
SYSTEM  FOR  DESCRIBING  BOUNDiiRY  AND  SURVEY  JiM^RKS 


Section  1 in  this  draft  specifically  prescribes  for  the  description 
by  means  of  coordinates  of  points  on  the  surface  of  the  earth  within  Pennsyl- 
vania. This  is  broader  than  the  New  Jersey  lav/  which  provides  only  for  the 
description  of  land  boundaries.  It  will  permit  the  description  of  such  land 
boundaries  since  it  provides  for  a method  of  describing  their  corners,  and  it 
also  provides  for  the  description  of  any  survey  mark  and  therefore  may  be  used 
in  giving  legal  position  to  any  map  of  cadastral,  engineering,  or  other  char- 
acter. 

In  section  o it  is  proposed  to  establish  a limiting  distance  from 
a control  station,  beyond  which  the  use  of  such  a station  in  establishing  co- 
ordinates on  the  state  system  of  a survey  or  boundary  ma.rk  v/ill  not  be  legal- 
ly recognized.  This  is  an  added  feature  to  the  lav/  as  passed  in  Nev/  Jersey. 

It  is  designed  to  force  the  establishment  of  satisfactory  control  stations 
in  every  neighborhood,  or  to  put  it  differently,  to  prevent  the  coordinate 
system  of  description  getting  a bad  name  through  long  ties  of  poor  quality. 

The  limiting  length  suggested  for  a connecting  survey  (l/2  mile) 
is  an  arbitrarily  selected  quantity  based  on  an  assumption  that  with  care 
any  surveyor  can  make  surveys  of  an  accuracy  of  1 part  in  5,000.  In  many 
parts  of  the  State,, where  property  values  are  somewhat  higher,  an  accuracy  of 
1 part  in  10,000  v/ill  be  required  for  a connecting  survey,  or  the  limiting 
distance  v/ili  have  to  be  reduced.  In  and  around  large  cities,  where  property 
values  are  very  high,  acceptable  results  can  be  secured  only  by  increasing 
the  order  of  accuracy  of  the  connecting  surveys.  The  flexibility  indicated 
in  this  provision  to  secure  acceptable  results  under  the  v/ide  range  of  condi- 
tions which  may  exist  in  any  state,  can  be  obtained  only  by  establishing 
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In  Nev/  Jersey  the  beginning  of  such  a board  of  surveying  and 
mapping  has  been  established  as  a part  of  the  Department  of  Conservation 
and  Development* 
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APPEroiX  B 


DRAFT  OF  ACT  PROPOSED  FOR  TPS  COLT  :OiF/EALTH  OF  PEJFhSYLV.'JIIA 

To  perait  the  entry  of  engineers  and  suri'eyors  and  their  representa- 
tives onto  private  property  for  the  purpose  of  using  survey  sta- 
tions established  or  under  the  direction  of  the  United  States 
Coast  and  Geodetic  Survey,  or  as  a part  of  the  Pennsylvania  Co- 
ordinate System,  and  providing  a penalty  for  the  injuring,  defac- 
ing and  destruction  of  marks  and  monuments. 

Section  1*  Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  Cormuonv/ealth  of  Pennsylvania  in  general  assembly  met,  and 
it  is  hereby  enacted  by  the  authority  of  the  same:  That  any  person  duly 
registered  as  a qualified  engineer  or  surveyor  under  the  laws  of  this 
Commonwealth,  or  entitled  to  exemption  from  registration  as  an  engineer 
or  surveyor  under  the  laws  of  this  Commonv/ealth,  and  his  duly  accredit- 
ed assistants  and  representatives,  may,  in  the  execution  of  surveys  en- 

ter upon  any  private  land  whereon  th.ere  is  a marked  survey  station  for 
v/hich  the  horizontal  or  vertical  position  has  been  determined  by  or  un- 
der the  direction  of  the  United  States  Coast  and  Geodetic  Survey,  or 
which  is  a part  of  the  Penns3'’lvania  Coordinate  System,  if  such  entry  is 
for  the  purpose  of  utilizing  the  horizontal  or  vertical  position  data 
in  controlling  surve^^s  of  land  for  cadastral  purposes,  or  for  other 
engineering  purposes,  private  or  public. 

Section  2.  Tliat  the  engineer  or  surveyor  or  his  duly  accredited 
assistants  or  representatives  shall  do  no  unnecessaig/’  damage  to  the 
property  on  which  a survey  station  stands.  Tlie  ovrner  of  the  land  shall 

be  reimbursed  for  all  daiuage  done  in  so  entering,  the  amount  of  damages 

to  be  agreed  upon  beforehanid  and  paid ' prpmp*!'ly  .upon  completion  of  work 
8.t  said  survey  station. 
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Wliere  the  aiaount  of  damages  to  be  paid  has  not  been  or  can  not  be  agreed  upon 
beforehand,  the  party  proposing  to  enter  upon  said  property  shall  fils  good  and 
sufficient  bond  in  the  Court  of  Quarter  Sessions  of  the  County,  in  an  amount  to 
be  approved  by  the  Court;  conditioned  for  the  payment  of  all  damages  and  costs 
Y/hen  the  sarae  are  finally  ascertained  and  fixed.  The  araoimt  of  damages  to  be 
paid  shall  be  determined  by  three  viev/ers  of  the  County  in  which  tnc  property 
is  located,  appointed  by  the  Court  of  Quarter  Sessions  from  the  County  Board 
of  viov/ors*  The  proceedings  for  the  ascertainment  of  damages  shall  bo  in  ac- 
cordance Y/ith  the  general  road  lav/s  of  the  Comraonv/eaH.th  for  the  ascertainment 
of  damages  for  the  taking,  injuring  or  destruction  of  property  in  the  laying  out 
and  opening  of  public  roads. 

Section  3»  bliere  the  engineer  or  surveyor  or  his  representatives 
entering  on  private  property  for  the  purposes  stated  in  Section  1 of  this  Act, 
shall  tender  damages  to  OYoaor  of  said  property  and  said  proffer  is  not  accepted, 
and  the  amount  of  dama.gos  determined  according  to  procedure  stated  in  Section  2 
of  this  Act  shall  not  exceed  amount  of  damo^ges  so  proffered,  then  all  costs  in 
the  matter  sliall  be  borne  by  the  owner  of  the  property,  ctherv/ise  the  cost 
shall  be  assessed  against  the  party  entering. 

Section  4.  If  any  person  shall  v.'illfully  injure,  deface,  or  destroy 
the  mark  or  monument  at  any  survey  station  established  by  or  under  the  direction 
of  the  United  States  Coast  and  Geodetic  Survey,  or  by  the  State  Agency  admin- 
istering the  Pennsylvania  Coordinate  System,  or  sha.ll  offer  any  obstacles  to 
the  proper,  reasonable,  and  legal  use  of  any  such  stations,  such  person  shall 
be  guilty  of  a misdemeanor,  and  upon  conviction  thereof  shall  be  sen/esneed  to 
pay  a fine  not  to  exceed  $250  for  each  offense,  and  costs,  or  shall  be  imprison- 
ed for  a term  of  not  less  than  6 months,  or  both,  in  the  discretion  of  the  courts 

Section  5»  Tliis  Act  shall  become  effective  immediately  upon  its 
final  enactment. 
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APPENDIX  C 


draft  of  act  proposed  fop  the  COm'iONVffiALTH  OF  PENNSYLVANIA 

To  amend  the  Administrative  Code  (Act  of  April  9,  1929,  P.L.  177) 
to  define  the  powers  and  duties  of  the  Department  of  Internal 
Affairs  in  respect  to  the  Pennsylvania  System  of  Coordinates. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  uhe  same.  That  the  act  approved  the 
ninth  day  of  April,  one  thousand  nine  hundred  and  tv/enty-nine  (P.L.  177), 
entitled  "An  Act  providing  for  and  reorganizing  the  conduct  of  the  ex- 
ecutive and  administrative  work  of  the  Commonwealth  by  the  Executive 
Department  thereof  and  the  administrative  departments,  boards,  commis- 
sions, and  officers  thereof,  including  the  boards  of  trustees  of  State 
Normal  Schools,  or  Teachers  Colleges;  abolishing,  creating,  reorganiz- 
ing or  authorizing  the  reorganization  of  certain  administrative  depart- 
ments, boards,  and  commissions;  defining  the  powers  and  duties  of  the 
Governor  and  other  executive  and  administrative  officers,  and  of  the 
several  administrative  departments,  boards,  commissions,  and  officers; 
fixing  the  salaries  of  the  Governor,  Lieutenant  Governor,  and  certain 
other  executive  and  administrative  officers;  providing  for  the  appoint- 
ment of  certain  administrative  officers,  and  of  all  deputies  and  other 
assistants  and  empl.oyes  in  certain  departments,  boards  and  commissions; 
.and  prescribing  the  manner  in  which  the  number  and  compensation  of  the 
deputies  and  all  other  assistants  and  employes  of  certain  departments, 
boards  and  commissions  shall  be  determined,"  is  hereby  amended  by  add- 
ing thereto  a nGT\f  section  to  read  as  follows: 
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Section  1210.  Pennsylvania  System  of  Coordinat  es . --  The 


Department  of  Internal  Affairs  shall  have  power  and  its  duty  shall 

be  to  establish  and  regulate  the  establishment  in  this  Common- 

wealth, of  the  system  of  rectangular  coordinates  which  has  been 
established  and  adopted  by  the  United  States  Coast  and  Geodetic 

Survey  for  defining  and  stating  the  positions  and  location  of 

points  on  the  surface  of  the  earth;  to  establish  or  fix 
triangulation  and  traverse  stations;  to  collect,  check,  coordinate 

and  preserve  survey  data;  to  advis e with  parties  using  tiie  system 

of  coordinates;  to  supervise  the  marking  of  surveys  v/hich  are 

to  become  a part  of  the  system;  to  keep  official  records  of  all 

surveys  and  maps;  to  administer  the  lav/  establishing  the  "Pennsylvania 

Coordinate  System,'*  and  to  adopt  and  enforce  such  rules  and 

regulations  as  may  be  deemed  necessary  to  carry  these  powers  into 

effect  and  to  administer  the  law  relating  to  the  *'Pennsy Ivania 

Coordinate  System.” 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURQ 


December  31,  1936. 


The  Honorable  George  H.  Earle,  HI 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 


Dear  Governor  Earles 


The  State  Planning  Board  herewith 
respectfully  submits  a brief  Progress  Report  covering 
the  most  important  developments  during  the  period  from 
its  inception  in  October  1934  to  the  present  time. 


Very  truly  yours, 


PENNSYLVANIA  STATE  PLAiINnJG  BOAPI) 


R':lph  M.  Bashore,  Chainran 


Viavren  Van  Dyke 


Henr;y'  Hornbostel 


.Tallies  F.  Bogardus 


Otto  T.  Mallerj’- 


J.  Hale  Steinman 


Alexander  Fleisher 


F.  A.  Pitkin,  Director 


George  R.  Copeland^  Assistant  Director 
L.  Z.  Holcorabe,  Research  Supei visor 
Helen  P.  Houdeshel,  Office  Manager 


Russell  Van  Nest  Black,  Consultant 
Edward  McKernon,  Associate  Consultant 


9k8  North  Third  Street 
Harrisburg,  Pennsylvania 


W.:t  t or . Res  pure  G s Sub-C  or.irr.i  tto  e 


of  the 

Pennsylvania  State  Pln.nnlnp;  Eoard 


Mei.ibers 


Dr.  Janes  P.  Dogardus,  Chairnan 

Deoretary  of  Forests  and  Waters. 


Charles  E.  Ryder, 

Chief  Engineer,  V/ater  and  Power  Resources  Board. 

Dr.  W.  L.  Stevenson, 

Chief  Engineer,  Sanitary  Water  Board. 

Dr.  George  H.  Ashley, 

State  Geologist. 

J.  W.  Mangan, 

District  Erigineer,  U.  S.  Geological  Survey. 
Charles  S.  Ling, 

Meteorologist,  U.  S.  Weather  Bureau. 


Advisors 

Lt.  Col.  E.  J.  Dent, 

Districo  Erigineer,  Baltinore,  Pa. 
Corps  of  Engineers,  U.  S.  Array. 

Lt.  Col.  John  C.  K.  Lee, 

District  Engineer,  Philadelphia,  Pa. 
Corps  of  Engineers,  U.  S.  Array. 

Lt.  Col.  Williara  F.  R.  Co  veil. 

District.  Engineer,  Pittsburgh,  P". 
Corps  of  Engineer.",  U.  S.  Array. 
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PENNSYLVANIA  STATS  PLANNING  BOARD 


LQRslI  Status 

The  State  Planhing  Board  of  Pennsylvania  existed  through 
appointments  of  Governor  Pinchot  and  Governor  Earle  from  July 
23,  1934  to  July  30,  1936.  On  that  date  Act  No.  3 2 of  the  Special 
Session  of  1936  was  approved  by  Governor  Earle.  This  Act  estab- 
lished the  State  Planning  Board  on  a statutory  basis  as  a perma- 
nent part  of  the  State's  governmental  machinery. 

(See  Appendix  C for  a copy  of  this  Act.) 


Financial  Status 

On  October  Sth,  1934  the  staff  of  the  State  Planning  Board 
of  Pennsylvania  started  operations.  Since  no  State  appropriation 
v/as  available  for  the  maintenance  of  this  staff,  the  State  Planning 
Board  was  entirely  dependent  on  funds  and  services  supplied  by  var- 
ious Federal  agencies.  The  National  Resources  Committee  has  sup- 
plied the  services  of  Consultants  who  have  also  acted  as  Directors. 
The  staff  has  been  furnished  by  the  State  Emergency  Relief  Board 
(F.E.R.A.  funds)  and  by  the  V/orks  Progress  Administration.  These 
agencies  have  also  furnished  most  of  the  supplies,  postage,  tele- 
phone, telegraph,  equipment  rental,  office  rent,  etc.,  which 
were  necessary  for  the  maintenance  of  the  staff. 
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The  cost  of  the  services  and  the  materials  furnished  by 
Federal  agencies  during  the  past  two  years  has  amounted  to 
approximately  $125,000. 

This  Federal  assistance  has  been  invaluable  to  the  State 
Planning  Board  since  it  has  been  available  at  a time  when  no 
State  funds  could  be  used  for  this  purpose.  It  has  not,  however, 
been  possible  for  the  State  Planning  Board  to  function  \/ith  the 
maximum  efficiency  since  there  have  been  numerous  restrictions  in 
the  expenditure  of  these  Federal  funds.  This  has  been  especially 
true  during  the  past  year,  since  the  W.P.A.  program  has  very 
definite  regulations  in  regard  to  the  selection  of  personnel. 
These  restrictions  made  it  ir.roossib j.e  for  the  State  Planning 
Board  to  secure  an  adequate  technical  research  staff  which  is  ab- 
solutely essential  for  satisfactory  progress  of  the  Board's  act- 
ivities . 

The  Extraordinary  Session  of  1936  appropriated  $10,000 
for  the  use  of  the  State  Planiiing  Board  for  the  year  ending  May 
31,  1937.  This  appropriation  is  of  great  assistance  to  the  Board 
in  partially  fi-Luing  the  deficiencies  v/hich  could  not  be  supplied 
under  the  rest rictioris  of  the  Federal  Emergency  Program.  This 
appropriation,  however,  is  quite  inadequate  if  the  State  Plan- 
ning Board  is  to  function.  A large  increase  in  highly  trained 
personnel  such  as  engineers,  economists  and  statisticians  is 
quite  necessary. 

A summary  of  funds  expended  from  various  sources  is  at- 


tached as  Appendix  E. 
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Accoiriplipluiionts 


The  tangible  accomplishments  of  the  State  Planning  Board 
of  Pennsylvania  are,  of  course,  limited  since  the  State  Planning 
movement  in  Pennsylvania  has  been  underway  such  a comparatively 
short-time  and  since  the  restrictions  on  its  financial  support 
have  prevented  the  selection  of  an  adequate  staff. 

In  spite  of  these  handicaps,  progress  has  been  made  in 
the  first  steps  toward  a State  Master  Plan.  Much  of  the  basic 
data  necessary  for  making  the  Plan  has  been  collected  and  anal- 
yzed and  is  now  being  graphically  presented.  (See  Appendix  A and 
B for  lists  of  Research  Reports  and  Graphic  Presentations  complet- 
ed.) 

In  addition  to  this  basic  work  in  preparation  for  the 
making  of  the  State  Master  Plan,  progress  has  been  made  on  a 
number  of  other  projects  which  properly  fall  v/ithin  the  scope  of 
the  Board’s  activities.. 

All  of  the  studies,  which  have  been  made  by  the  Board 
and  its  staff  .fit  into  the  Research  Program  which  has  been  adopted 
by  the  Board.  Some  phases  of  the  work,  however,  have  been  car- 
ried out  at  the  specific  request  of  vo.rious  Federal  agencies, 
usually  as  part  of  nation-wide  studies.  Such  v/ork  as  the  Inven- 
tory of  P.'orks  Projects  (1955)  and  the  Drainage  Basin  Studies 
(1956),  which  were  requested  by  the  National  Resources  Committee, 
fall  in  this  group. 
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other  projects  have  been  carried  out  at  the  request  of  State  De- 
partments, such  as  writing  a textbook  based  on  the  Preliminary 
Report  of  the  State  Planning  Board,  which  vras  suggested  by  the 
State  Department  of  Public  instruction.  Still  other  v/ork  has 
been  done  at  the  request  of  various  civil  subdivisions  of  the 
State,  such  as  the  making  of  population  estimates  on  which  school 
building  programs  could  be  based. 

Some  of  the  outstanding  accomplishments  of  the  Board  and 
its  staff  are  briefly  described  below. 

State  Planning  Legislation 

Realizing  the  importance  of  adequate  State  support  and 
continuity  of  effort,  the  appointive  Boards  strongly  urged  the  en- 
actment of  legislation  to  establish  the  State  Planning  Board  on  a 
permanent  basis.  These  efforts  led  to  the  passage  of  Act  No.  32 
in  the  Session  of  1936. 

(See  Appendix  G for  a copy  of  this  Act.) 

Recreational  Areas 

Much  progress  has  boon  made  toward  fulfillment  of  this 
portion  of  the  Board's  program.  The  Planning  Board  in  coopera- 
tion with  the  National  Park  Service,  the  Agricultural  Adjustment 
Administratioxi  and  the  Resettlement  Administration,  developed  a 
program  for  recreational  areas  in  Pennsylvania. 

Since  Federal  funds  v;ere  available  it  v.'as  possible  to 
acquire  submarginal  areas  to  be  developed  as  recreational  centers 
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for  the  mri.ny  thousands  of  Penns.;; Iv  nians  anil  visitors  from 
other  States  who  can  avail  themselves  of  these  facilities. 

Thirteen  areas  wore  finally  selected  after  field  forces 
of  the  State  Planning  Board  and  other  agencies  involved  had  in- 
spected about  ninety  potential  areas.  These  potential  areas 
had  bean  previously  tentatively  selected  by  the  State  Planning 
Board  staff. 

Fiva  of  the  thirteen  areas  suggested  by  the  Board  al- 
ready are  j.n  the  course  of  development.  Since  there  are  only 
ten  of  these  areas  under  development  at  present  in  the  entire 
northeastern  section  of  the  United  States  the  Board  feels  that 
Pennsylvania  has  i-cc.;ivod  a f.air  share  of  this  program. 

In  each  of  these  developments  cabins  will  be  provided 
as  well  as  swimming  facilities  ana  camp  grounds.  Those  places 
v;ill  permit  the  less  fortunate  residents  of  our  densely  popula- 
ted areas  to  enjoy  natural  scenic  attractions. 

Land  purchase  and  development  of  these  five  areas  in 
Ponnsylvc.nia  'will  call  for  the  expenditure  of  from  $4,000,000 
to  $5,000,000  of  Federal  funds. 

Vllaen  the  initial  program  of  thirteen  areas  has  been 
com.pleted  Pennsylvania  will  have  a s;astem  of  recreational  centers 
unrivaled  bj'  its  neighbors  . In  'addition  many  thousand  acres  of 
submarginal  lands  v/ill  have  been  vifithdraan  from  agricultural  use. 
(See  Appendix.  D for  a brief  s'ammarj'  giv.i.ng  the  location,  size 
and  territory  served  by  each,  of  the  areas  now  being  developed.) 
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Land  Use  Studies 


The  Board  feels  that  the  present  mis-use  of  land  is  not 
only  causing  the  v/aste  and  destruction  of  the  State's  resources 
but  that  the  unplanned,  scattered  settlement  of  areas  physically 
unsuited  to  support  an  adequate  standard  of  living  adds  to  the 
cost  of  providing  government  services  and  since  many  of  these 
areas  are  not  self-supporting,  imposes  an  undue  burden  on  all 
the  taxpayers  of  the  Commonwealth. 

It  is  felt  that  the  existing  situation  may  be  greatly 
improved  by  the  judicious  application  of  certain  remedial  measures 
such  as  rural  zoning,  curtailment  of  certain  governmental  servic- 
es in  special  areas,  a rounded  program  of  reforestation  and  a re- 
vision of  tax  laws  in  '’egard  to  reverted  land. 

Data  has  been  collected  covering  social,  economic  and 
physical  factors,  such  as:  population  characteristics,  industry, 
agriculture,  transportation,  accessibility,  forestry,  physio- 
graphy, climatology,  erosion,  soil  fertility,  hydrology  and  min- 
erology.  After  these  data  had  been  collected,  compuxed  and  tabu- 
lated, all  of  the  civil  subdivisions  of  the  State  were  ranked 
in  order,  from  the  best  to  the  poorest,  on  the  basis  of  statist- 
ical criteria  representative  of  those  factors.  Those  civil  sub- 
divisions v/hich,  judged  by  those  criteria,  stood  consistently 
lov;  in  rank,  were  considered  as  problem  areas  of  primary  import- 
ance. These  will  be  first  to  receive  detailed  study.  By  means 
of  detailed  field  study  information  is  now  being  obtained  concern- 
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Following  corrof^pondenco  and  conferences  with  the  United 
States  authorities  the  staff  prepared  a bulletin  on  the  subject 
for  distribution  to  professional  societies  and  also  a non-tech- 
nical  description  for  distribution  to  other  interested  groups. 

The  first  of  these  bulletins  v/as  published  by  the  Board  and  dis- 
tributed to  Engineering  Societies,  Public  Officials,  etc.  The 
letters  received  from  engineers  w’ho  have  received  this  bulletin 
indicate  that  there  is  a real  need  for  the  legislation  suggested 
in  the  bulletin.  The  Beard  expects  to  sponsor  this  legislation 
in  the  1937  Session  of  the  General  Assembly. 

Flood  Control  and  Related  Subjects 

The  1936  floods  intensified  the  Board's  interest  in  the 
analysis  of  the  flood  c;  ntrol  measures  on  which  its  staff  had 
been  working  for  more  than  a year.  Lack  of  sufficient  technical 
staff  made  it  necessary  for  the  Board  to  rely  for  its  basic  in- 
formation on  the  field  work  and  reports  of  the  other  agencies  in- 
terested in  this  field  including  the  Vfeter  and  Pov/er  Resources 
Boera  of  the  Department  of  Forests  and  Viators,  the  United  States 
Army  Enginot-rs,  the  Pittsburgh  Flood  Commission,  the  National 
Resources  Committee,  the  Mississippi  Valley  Committee  and  other 
bodies. 

On  March  P7th,  1936,  the  Board  presented  to  the  Governor 
a preli^.iinary  report  ■:n  the  coordination  of  the  plans  which  had 
been  suggested  by  the  various  agencies  for  flood  control. 
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This  program  involves  the  expenditure  of  approximately 
$100,000,000  for  reservoirs  and  storage  dams,  construction  of 
levees  and  dredging. 

The  Board  and  its  staff  has  cooperated  with  the  Nation- 
al Resources  Coimmitteo  and  its  Water  Consultants  on  the  Drainage 
Basin  Studies  which  have  been  conducted  on  a nation-wide  basis. 
In  this  work  the  State  Planning  Board  has  had  the  advice  and 
assistance  of  its  Sub-Committee  on  Water  Resources  which  is  com- 
posed of  outstanding  public  officials  in  the  various  fields  re- 
lated to  this  subject. 

The  Drainage  Basin  Studies  had  as  their  broad  objective 
an  analysis  of  water  resources  and  problems  and  recommiendations 
for  the  development  of  these  resources  to  insure  their  most  ef- 
fective multiple  use. 

lO-Yoar  Public  Yforks  Program 

The  Board  has  undertaken  the  initial  steps  in  the  devel- 
opment of  a Ten-year  Public  TiVorks  Program  for  Pennsylvania. 

The  Pennsylvania  portion  of  a National  Inventory  of 
Works  Projects  v;as  made  jointly  by  the  State  Planning  Board  and 
the  Public  ’Works  Administration  and  resulted  in  the  tabulation, 
classification  and  analysis  of  over  $1,000,000,000  wortii  of 
suggested  projects  for  the  State  and  its  civil  subdivisions. 

As  part  of  this  study  the  Board  reviewed  projects  pro- 
posed by  the  various  State  departments  to  cover  the  needs  for 
the  ensuing  ten  year  period.  This  program  called  for  public 
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works  estinated  to  cost  nore  than  ^400,000,000. 

This  corapilation  b7  the  Planning  Board  v;as  merely  an 
estimate  of  possible  public  v'orks  expenditures  over  that  period 
and  did  not  present  a well  balanced  long-range  program  for  devel- 
opment. Perhaps  its  greatest  value  lay  in  the  fact  that  it  dem- 
onstrated quite  conclusively  that  projects  hastily  assembled  in 
an  emergency  program  do  not  always  form  a coherently  planned 
public  works  program. 

The  Board  intends  to  further  analyze  this  group  of  pro- 
jects to  determine  their  priority  for  undertaking  in  a balanced 
long-range  program. 

General  State  Authority 

Creation  of  a General  State  Authority  to  undertake  con- 
struction of  tViGse  needed  projects  is  a matter  that  the  Board 
felt  was  of  major  importance.  The  staff  of  the  Planning  Board  co- 
operated with  the  Department  of  Justice  in  the  preparation  of 
material  for  the  test  case  heard  by  the  State  Supreme  Court  to 
determine  the  constitutionality  of  the  State  Authority  bill  en- 
acted by  the  1955  Session  of  the  Legislature. 

Following  the  Supreme  Court's  adverse  decision  in  the 
case,  the  Planning  Board  assisted  the  Department  of  Justice  in  the 
preparation  of  matorial  for  a petition  for  rehearing.  Unfortunate- 
ly, this  petition  was  denied  and  Pennsylvania  thereby  lost  the  op- 
portunity of  receiving  millions  in  Federal  grants  to  help  finance 
the  cost  of  a construction  program  for  State  Institutions. 
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EducationcLl  Activities 

The  Prelir/inr.ry  Report  s\ibi.iitted  by  the  former  Planning 
Board  has  been  '■ewritten  for  use  as  a textbook  at  the  request 
of  the  Department  of  Public  Instruction.  The  textbook  is  now 
being  printed  and  will  soon  be  distributed  to  schools  through- 
out the  State. 

The  Board  has  given  assistance  to  authors  of  several 
other  textbooks  by  supplying  information,  charts  and  maps.  One 
of  these  books  has  already  been  published  and  the  others  are  in 
the  course  of  preparation. 

Miscellaneous  Act ivi ties 

The  Boar.l  initiated  studies  for  consoruction  of  an  "All 
Weather"  highwaj?-  in  Pennsylvania  west  from  Harrisburg  toward 
Pittsburgh.  This  highv/ay  v;ould  i.iake  use  of  a series  of  railway 
tunnels  which  were  abandoned  y/hen  partially  completed.  As  a 
result  of  uhe  Board's  activity  in  this  matter  a joint  legisla- 
tive comueittee  was  authorized  to  study  the  project  and  the  data 
compiled  by  our  staff  has  been  furnished  to  the  committee. 

Field  surveys  are  now  being  made  to  detor.mine  the  cost  of  this 
project. 

The  Board  has  received  numerous  inquiries  asking  for 
data  on  estij.iates  of  general  and  school  populations  to  be  used 
as  a basis  for  local  construction  programs.  This  is  an  interest- 
ing indication  of  the  practical  usefulness  of  fundamental  plann- 
ing data. 
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Infornation  tabulated  by  the  staff  of  the  Board  has 
been  fui-nished  the  Pennsylvania  Cor.v.iittee  on  Public  Assistance 
and  Relief  in  its  study  of  relief  needs.  The  information  given 
the  cc;.iuittGe  consisted  of  statistics  on  trends  in  tax  delin- 
quency, estimates  of  true  valuation  cf  real  estate,  classifica- 
tion cf  counties  occerding  to  dominant  activj.tios  and  other  val- 
uable i.iiscellane jUs  data. 

Similar  cooperaticn  has  been  extonied  to  the  State 
Highway  Planning  Project  which  is  jointly  sponsoi'ed  by  the  State 
Department  of  Highways  and  the  Federal  Bureau  of  Public  Roads. 
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APPENDIX  A. 


RESEARCH  RS^RTS* 


1.  Preliminary  Report  (682  pages,  152  Charts,  etc.,  Multi- 

lithographed)  Published  - December  1934. 

2.  Preliminary  Data  on  91  Potential  Recreational  Areas  - 

January  17,  1935. 

3.  Preliminary  Reports  (to  National  Park  Service)  on  13  Recom- 

mended Recreational  Areas  - February  to  i/Iay,  1935. 

4.  Proposed  All-Weather  Highway  (including  A History  of  South 

Pennsylvania  Railroad.)  March,  1935. 

5.  Report  on  Emergency  Landing  Fields  Needed  in  the  State  of 

Pennsylvania  - April  2,  1935* 

6.  Report  on  Pennsylvania  Subsistence  Homesteads  - April  20, 

1935. 

7.  Report  on  Conditions  in  Clearfield  County.  April  25,  1935. 

8.  Inventory  of  V/orks  Projects  (State-wide)  April,  1935. 

9.  Federal  Expenditures  in  Pennsylvania  - May  1,  1935. 

10.  A plan  for  the  Utilization  of  Idle  Man  Power  & Land  in  the 

Chicken  and  Egg  Industry.  - June,  1935. 

11.  Population  Estimates  for  1934  by  Civil  Subdivisions. 

12.  Report  on  Conditions  in  Bradford  County.  - June  10,  1935. 

13.  A Plan  for  the  Solution  of  Tax  Delinquency  by  the  Intro- 

duction of  a System  of  Management  to  the  Use  and  Develop- 
ment of  Agricultural  Land.  June  11,  1935. 

14.  Report  on  Conditions  in  Tioga  County.  - June  25,  1935. 

15.  Report  on  Conditions  in  Bedford  County.  - June  25,  1935. 

16.  Report  on  Statistics  of  Coal  Mining  in  Pennsylvania.  - 

July  2,  1935. 

17.  Report  on  Suggested  Research  Projects.  - Julj/',  1935. 


*Note  - Unless  otherwise  specified  reports  have  not  been  published 
for  general  distribution  and  are  available  only  in  typewritten 
form  . 
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18.  Estiiiiated  School  Enrollment  in  Penney Ivanir. . - August,  1935. 

19.  Analysis  of  Medical  Personnel,  Facilities  and  Costs  in 

Pennsylvania.  - September,  1935. 

20.  State  Departments'  Ten-Year  Estimate  of  Public  Works. - 

October,  1335. 

21.  Regialation  of  Pennsylvania  Intra-Staite  Motor  Carriers. - 

October  10,  1935. 

22.  Relationship  Betv/ecn  School  Costs  and  Revenues  in  Clearfield 

County.-  October,  1935. 

23.  Analysis  of  Forest  County  School  System.-  October,  1935. 

24.  Teacher  Supply  and  Demand  in  Pennsylvania.-  November,  1935. 

25.  Report  on  Survey  of  Adult  Educational  and  Recreational  Activ- 

ities and  Facilities.  - November,  1935. 

26.  Index  of  U.S.G.S.  Primary  Traverse  Notes.-  December,  1935. 

27.  Index  cf  U.S.G.S.  Tricngulation  Stations.-  December  1935. 

28.  A Standard  System  v.f  ilane  Co  ordinates  for  Pennsylvania . - 

January  15,  1936.  Multilitho graphed . 


29. 

A Standard  System  f Plane  C.j^ 
N en-Technisal  Explanation . - 

rdinates 

January 

for  Pennsylvania 
15,  1936. 

30. 

Proposed  Flood  Control  Pregram 
23,  1936. 

. for  Pi.;nr 

1 sy Ivan i a . - Ma r c h 

31.  Population  Estir.abss  for  1935  by  Civil  Subdivisions . - 
April  1936. 


32.  Report  on  Beaver  Sub-nasin  - Drainage  Basin  Study,  National 

Roscircos  Cormittoe  - August  1,  1933. 

33.  Ropert  on  Uoper  Onto  Sub-Basin  - Drainage  Basin  Study,  National 

Resour. JOS  Committee  - August  1,  1936. 

34.  Report  on  Dolr",'aro  Sub-Basin  - Dr.oinago  Basin  Study,  National 

Resources  Committee  - August  IS,  1936. 

35.  Ropert  on  Lehigh  oub-Basin  - Drainage  Basin  Study,  National 

B.esourcjs  Comr.iittc-e  - /.ugust  15,  1933. 

36.  pLoport  on  SaRuylkill  Sub-Basin  - Drainage  B'^sin  Study,  National 

B.C sources  Coi:’j..ittoe  - August  15,  1936. 


- 2 


A 


2016 


I 


•V 


•j 


37.  Report  on  North  Brrnch  Susqnohmnn  - Drainage  Basin  Study, 

National  Resources  Co;;r;iittc-e  - August  15,  1936. 

38.  Report  on  West  Branch  Susquehanna  --  Drainage  Basin  Study, 

National  Resources  Conu.iittee  - August  15,  1936. 

39.  Report  on  Susquehanna  Sub-Basin  - Drainage  Basin  Study,  National 

Resources  Conreittee  - August  15,  1936. 

40.  Report  on  Juniata  Sub-Basin  - Drainage  Basin  Study,  National 

Resources  Coauittee  - August  15,  1936. 

41.  Report  on  Erie  Sub-Basin  - Drainage  B-asin  Study,  National 

Resources  Co.anittee  - Septc.aber  1,  1936, 

42.  Report  on  Potonac  Sub-Basin  - Drainage  Basin  Study,  National 

Resources  Connittee  - September  1,  1936 

43.  Report  on  Chesapeake  Bay  Sub-basin  - Drainage  B-'.sin  Stusy, 

National  Resources  Committee  - September  1,  1936. 

44.  An  Analysis  of  the  Status  of  Mapping  in  Pennsylvania 

(to  be  released  about  December  1936.) 

45.  Problem  Areas  in  Pennsylvania 

(to  be  released  about  January  1937.) 

46.  Cameron  County  - An  Analysis  of  Problems. 

(to  be  released  about  February  1937.) 
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APPENDIX  B 


MPS  Al'ID  OTHER  GPAPHIC  PRESENTATIONG^ 


1.  B;ise  Map  of  Pennsylvania,  Counties,  Cities,  Major  Streojns.  # 

2.  Base  Map  of  Pennsylvania,  Counties,  Cities,  Streams,  Drainage 

Basins.  # 

1 

3.  Base  Map  of  Pennsylvania,  Counties,  Cities,  Townships,  Boroughs 

and  Major  Streams. 

4.  Series  of  Population  Distribution  Maps  of  Pennsylvania  for 

Census  Years  1840-1934.  # 

5.  Population  Density  Map  1930  # 

6.  Population  Characteristics  Maps  1930  showing  distribution  of 

Negroes,  Foreign  Born,  etc. 

7.  Forest  Map  of  Pennsylvania.  H 

8.  Bus  Routes  Map. 

9.  Existing  Lrnd  Use  Msp.  § 

10.  Flow,  Buses  Map. 

11.  Future  Land  Use  Map. 

12.  Highv/ays  Map. 

13.  Highv^ay  Directional  Map, 

14.  Industry  Map. 


Note  - Maps,  etc.  marked  have  been 
completed  as  rapidly  as  possible. 


completed. 


Others  are  being 
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15.  Minerals  and  MctalvS  Map. 

16.  Planning  Program  Map. 

17.  Political  Subdivisions  Map.  ^ 

18.  Problem  Areas  jMap. 

19 . Pa,  i Ir oad  Ma  p . 

20.  Recreational  Map. 

21.  Rural  Land  Values  Map. 

22.  Soil  Erosion  iMap.  # 

23.  Soil  Potentiality  Map. 

24.  Stream  Pollution  Map. 

25.  Tax  Delinquency  Map. 

26.  T o p o gr a phy  Ma  p . 

27.  Transportation  Map. 

28.  ’Water  Resources  end  Problems  Map. 

29.  Map  showing  Distribution  of  Preliminary  Reports  in  Pennsyl- 

vania and  the  U.  S.  # 

30.  Map  showing  Plane  Coordinate  System  for  Pennsylvania  § 

31.  Map  showing  Snow  Depths  March  1936  # 

# See  Footnote  on  page  B - 1. 
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3S^  Map  showing  Proposed  Flood  Control  Projects.  # 

53.  Aeronautical  Map  of  Pennsylvania.  § 

34.  Mops  showing  Existing  Schools  in  Juniata,  Bedford,  Clearfield 

Counties.  # 

35.  Base  Maps  of  All  Counties.  # 

36.  Sample  of  4 miles  a 1 inch  Base  Map  of  Pennsylvania . # 

37.  Allegheny  Sub-Basin  Land  Use  Map.  // 

38.  Delaware  Basin  Pollution  Map. 

39.  Tovanship  Base  M-:'ps  - Bedford,  Fulton  and  Juniata  Counties,  n 

40.  Proposed  Schools  - Clearfield  County.  # 

41.  Truck  Distribution  - Lancaster  County.  § 

42.  Series  of  Charts  showing  Tax  Delinquency  Trends  by  Civil 

Sub-Divisions . ^ 

43.  Series  of  Charts  showing  Population  Trends  by  Civil  Sub-Division.  # 

44.  Series  of  Charts  showing  Land  Utilization  Trends  by  Counties.  # 


# See  Footnote  on  page  B - 1 
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APPE^IDIX  C 


•'State  Planning 
Board  Law." 

The  board 
shall  consist 
of  9 members. 


Proviso. 


Term  of  office. 


Quorum. 
Members 
shall  serve 
without 
compensation. 


Board  shall 
keep  a record 
of  meetings, 
hearings,  etc. 


May  employ 
help. 


No.  3P. 

M ACT 

To  create  a State  Planning  Board;  prescribing  its  powers 

and  dubies;  imposing  certain  duties  upon  political  sub- 
divisions; and  making  an  appropriation. 

Section  1.  Be  it  enacted,  &c.,  That  this  act  shall  be 
known,  and  may  be  cited,  as  the  "State  Planning  Board 
Law." 

Section  2.  There  is  hereby  cre.sted  a State  Planning 
Board,  whi.ch  shall  be  an  independent  administrative 
board,  to  consist  of  nine  members  appointed  by  the  Gov- 
ernor, by  and  with  the  advice  and  consent  of  the  Senate, 
four  members  of  the  State  Planning  Board  shall  be  ap- 
pointed from  among  the  heads  or  chief  executive  officers 
of  State  departments.  The  remaining  five  members  shall 
be  appointed  from  among  the  citizens  of  the  State,  and 
they  shall  hold  no  other  State  office  to  which  any  salary 
is  attached.  The  term  of  office  of  members  of  the  State 
Planning  Board  shall  be  five  years,  and  until  their  suc- 
cessors are  appointed  and  qualified:  Provided,  hov.'ever, 
That  members  who  are  also  heads  or  chief  executive  of- 
ficers of  State  departments  shall  not  serve  as  members 
of  the  State  Planning  Board  beyond  their  term  of  office 
in  such  other  State  service.  Of  members  of  the  State 
Planning  Board  first  appointed,  three  shall  be  appointed 
for  a term  of  one  year,  three  for  a term  of  three  years, 
and  tlireo  for  a term  of  five  years.  Thereafter  all  ap- 
pointments shai3.  be  made  for  a term  of  five  years.  In 
case  of  a vacancy,  the  Governor  shall  make  appointment 
for  the  unexpired  term.  The  Governor  shall  designate  the 
chairman  of  the  board.  Five  members  of  the  board  shall 
constitute  a quorum.  All  members  shall  serve  without 
compensation,  but  they  shall  be  allowed  such  reasonable 
expenses  as  are  authorized  by  the  board  and  incurred  in 
the  immediate  discharge  of  their  iuties,  to  be  paid  out 
of  such  ^unds  as  nay  be  available,  and  in  the  same  manner 
as  the  expenses  of  other  State  officials  are  paid.  The 
State  Planning  Board  shall  maintain  offices  which  shall 
be  provided  by  the  Department  of  Property  and  Supplies. 

The  State  Planning  Board  shall  keep  permanent  and  com- 
plete records  of  its  proceedings,  meetings,  hearings, 
orders,  and  decisions.  It  is  authorized  and  empowered 
to  employ  such  technical  and  clerical  assistants,  as  may 
be  required,  and  fi>-  their  compensation,  and  incur  other 
necessary  expenses  within  the  limits  of  the  appropriations 
provided.  The  head  of  any  department  or  agency  of  the 
State  government,  or  imy  political  subdivision  of  the 
Commonvifealth  is  hereby  authorized  to  assign  technical  em- 
ployes to  assist  the  board. 
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Board,  with 
approval  of 
Governor, 
shall  appoint 
and  fix 
salary  of  a 
secretary. 

Duty  of  board 
to  prepare 
a master  plan 
for  physical 
development 
of  the  state. 


Advise  state 
departments 
and  bureaus. 


■Prepare  a 
long  term 
state 

development 

program. 


Section  3.  The  board,  with  the  approval  of  the  Gov- 
ernor, shall  appoint  and  fix  the  compensation  of  a plan- 
ning secretary  who  shall  act  as  executive  director  of  the 
board,  and  who  shall  conduct  the  v;ork  of  the  board  under 
its  supervision.  The  planning  secretary  shall  hold  no 
other  position  in  the  service  of  the  Commomvealth,  or  any 
subdivision  thereof,  and  shall  be  technically  qualified 
for  the  duties  of  his  office. 

Section  4.  (a)  It  shall  be  the  duty  of  the  State 

Planning  Board  to  prepare  and,  from  time  to  time,  to  per- 
fect a State  master  plan  for  the  physical  development  of 
the  State,  by  the  State,  its  agencies,  and  political  sub- 
divisions. Such  State  master  plan,  with  the  accompanying 
maps,  plats,  charts,  and  descriptive  matter, shall  show  the 
board's  recomirondations  for  the  development  of  the  State, 
and  may  include,  among  other  things > parkways,  bridges, 
waterways,  water  front  development,  flood  prevention  work, 
parks,  reservations,  forests,  wild  life  refuges,  aviation 
fields,  drainage  and  sanitary  systems  works,  motor  vehicle 
routes,  public  buildings,  and  other  public  ways,  grounds, 
spaces,  structures,  institutional  and  other  buildings  and 
works,  which  by  reason  of  their  function,  size,  extent,  lo- 
cation or  legal  status  are  of  State-wide  as  distinguished 
from  merely  local  concern,  or  the  location,  construction 
or  authorization  of  which  falls,  according  to  law,  within 
the  province  of  State  agencies  or  officials,  and  v/hich  are 
appropriate  subjects  of  a State,  as  distinguished  from  a 
mei’ely  local  program  or  plan,  the  general  location  and  ex- 
tent of  existin;"  and  prepared  forests,  agricultural  areas 
and  other  development  areas  for  purposes  of  conservation, 
food  and  water  supply,  sanitary  and  drainage  facilities,  or 
the  protection  and  perfection  of  urban  and  rural  development, 
also  a land  utilization  program,  including  the  general  class- 
ification and  allocation  of  the  land  within  the  State  amongst 
minera?.,  agricultural,  soil  conservation,  water  conservation, 
forestry,  recreational,  industrial,  urbanization,  housing 
and  other  uses  and  purposes.  The  board  shall  in  addition  — 

''.b)  Advise  with  the  various  State  deportments  and  bureaus 
and  with  local  authorities  and  individuals  with  a view  to  the 
coordinating  of  all  physical  development  plans,  including 
plans  for  highway,  airway,  and  air  terminals,  parkways, 
parks,  v/o.ter  supply  development,  flood  control,  and  land 
use  recroation  areas,  and  forest  reservations,  and  such 
other  things  as  are  related  to  an  ordered  and  comprehen- 
sive development  of  the  State  by  the  State,  its  agencies, 
and  political  subdivisions. 

(c)  Prepare,  amend,  cond  keep  up  to  date  a long  term  de- 
velopment program  of  all  major  State  improvement  projects. 

The  public  works  program  so  prepared  shall  be  a comprehen- 
sive construction  and  financial  program  covering  a ten 
year  period,  and  shall  be  prepared  in  consultation  with 
the  several  State  departments  for  the  purpose  of  assisting, 
by  long  term  budgeting  of  capital  expenditures,  in  stabil- 
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Public  works 
program  to 
be  revised 
annually . 


Publish 
information 
concerning 
proper  de- 
velopment of 
the  State. 

May  adopt  plan 
as  a whole,  or 
adopt  parts 
thereof. 

Plan  must  be 
adopted  by  8 
members . 


May  submit 
master  plan  to 
Governor  for 
approval. 


ilizing  industry  and  emplo;nnent , b^”-  promoting  the  plan- 
ning and  timing  of  public  v/orks  within  the  State,  and  by 
the  elimination  of  unpl-mned,  untimely,  unnecessary,  and 
extravagant  projects.  A31  State  departments,  divisions, 
and  officials  shall  submit  their  respective  ton  year  pro- 
grams and  proposals  for  impi’ovements  to  the  board,  and  it 
shall  be  the  duty  of  the  board  to  coordinate  such  programs 
and  proposals  ;vith  each  other  and  with  the  State  master 
plan.  The  board  shall  encourage  the  preparation  of  detail- 
ed plans  for  construction  projects  by  the  departments, 
boards,  commissions,  and  other  agencies  of  the  State.  All 
plfins  for  all  projects,  as  emamerated  above  and  originat- 
ing under  whatsoever  authority  or  department,  shall  be  pre- 
sented to  the  State  Planning  Board  for  consideration  by 
them  when  first  taken  under  consideration  by  such  authority 
or  department  and  in  a preliminary  form.  The  public  works 
program  shall  be  revised  annually  for  the  purpose  of  ex- 
tending it  one  year  in  the  future,  and  a report  thereon 
shall  be  submitted  by  the  board  to  the  Governor  once  a 
year,  or  more  often  if  requested  by  the  Governor.  It 
shall  also  be  the  duty  of  the  board  to  promote  and  encour- 
age the  development  of  similar  public  works  programs  in 
the  various  political  subdivisions  of  the  State,  and  to 
coordinate  local  public  v/orks  programs  where  joint  action 
is  required. 

(d)  Collect  and  publish  information,  relating  to  the 
proper  development  of  the  State  and  the  conservation  of  its 
natural  resources,  designed  to  promote  the  general  wel- 
fare, and  make  such  recommendations  thereon  to  the  Govern- 
or, as  it  may  deem  proper  and  advisable. 

Section  5.  The  board  may  adopt  the  State  master  plan 
as  a v;hole,  or  es  the  work  of  making  the  plan  progresses 
may,  from  time  to  time,  adopt  a part  or  parts  thereof,  and 
any  such  part  or  parts  so  adopted  shall  cover  one  or  more 
of  the  functional  elements  which  may  be  included  in  the 
pLan.  The  board  may,  from  time  to  time,  amend,  extend  or 
add  to  the  plan,  or  carry  any  part  of  the  plan  into  great- 
er detail.  The  adoption  of  the  plan  or  any  part,  amendment, 
extension,  or  addition  thereof,  shall  bo  by  resolution  of 
the  board,  adopted  by  the  affirmative  votes  of  not  less 
than  eight  members  of  the  board.  The  resolution  shall  re- 
fer expressly  to  the  maps,  charts,  and  descriptive  natter 
intended  by  the  board  to  form  the  v/hole  or  part  of  the 
plan,  and  the  action  taken  shall  be  recorded  on  the  maps, 
charts,  and  descriptive  matter  by  the  identifying  signature 
of  the  chairman  of  the  board. 

Section  6.  The  board  may  submit  its  master  State  plan, 
or  any  portion  thereof,  to  the  Governor  with  recommenda- 
tion for  official  approval.  Before  approving  any  plan  or 
plans  for  such  official  action,  the  board  may  hold  public 
hearings  thereon.  Such  plan  or  plans,  when  approved  by  the 
Governor,  shall  be  known  as  the  official  State  plan. 
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Board  shall 
cooperate 
with  local 
boards. 


Board  may 
request  inform- 
ation from 
agencies. 


Hearings. 


Board  to  sub- 
mit a report 
to  the  Govern- 
or in  January. 

Board  may 
expend  money. 


$10,000 

appropriated. 


Constitutional 

provision. 


Inconsistent 
acts  repealed. 


Section  7.  The  State  Planning  Board  shall  cooperate 
v;ith  county,  municipal,  and  regional  planning  boards 
created  for  the  purposes  of  aiding  and  encouraging  an  or- 
derly and  cooraiaated  development  of  the  State,  and  en- 
courage and  assist  in  their  creation,  and  shall  also  co- 
operate with  planning  boards  and  similar  bodies  of  other 
States  and  of  the  Federal  Government,  in  formulating  com- 
prehensive regional  plans  and  in  the  solution  of  regional 
problems . 

Section  3.  The  State  Planning  Board  may  request  from 
the  various  State  departments  and  other  agencies  of  the 
Conmionwealth  and  its  political  subdivisions  such  available 
information  as  it  may  require  in  its  work,  and  all  these 
agencies  shall,  within  a reasonable  time,  furnish  such  re- 
quested information  to  the  board. 

Section  9.  The  Board,  or  any  member  thereof,  when  auth- 
orized to  do  so  by  a majority  of  the  board,  may  hold  public 
hearings,  and  in  conducting  public  hearings  may  administer 
oaths  and  take  affidavits. 

Section  10.  The  State  Planning  Board  shall  submit  a re- 
port of  its  recommendations  for  Stare  improvements  and  de- 
velopm.ents  in  January  of  each  year  to  the  Governor. 

Section  11.  The  State  Planning  Board  is  hereby  author- 
ized and  erapov/cred  to  use  and  expend  any  funds  coming  into 
its  hfuids  for  the  purposes  of  this  act,  and  it  is  authoriz- 
ed and  empowered  to  accept  and  use  any  funds  provided  by 
the  United  States  Government,  or  any  agency  thereof,  or  of 
gifts  made  for  such  purposes. 

Section  If.  The  sum  of  ten  thousand  dollars  ($10,000) 
is  hereby  specifically  appropriated  to  the  Pennsylvania 
State  Planning  Board  for  the  biennium  ending  May  thirty- 
first,  one  thousand  nine  hundred  and  thirty-seven,  for  the 
purpose  of  carr^’ing  into  effect  the  provisions  of  this  act. 

Section  15.  The  provisions  of  this  act  are  severable, 
and  if  any  of  the  provisions  thereof  are  held  to  be  uncon- 
stitutional, the  decision  shall  not  be  construed  to  impair 
any  other  provision  of  this  act.  It  is  hereby  declared 
as  a legislative  intent  that  this  act  v;ould  have  been 
adopted  had  such  unconstitutional  provision  not  been  in- 
cluded therein. 

Section  14.  All  acts  or  parts  of  acts  inconsistent  with 
the  provisions  of  this  act  are  hereby  repealed. 


Approved  — The  50th  day  of  July,  A.D.  1936. 

GEORGE  H.  EARLE 


The  foregoing  is  a true  and  correct  copy  of  Act  of  the 
General  Assembly  No. 52. 


Eavid  L.  Lawrence 


Secretary  of  the  Commonwealth. 
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APPSI'JDIX  D 


R2CREATI0HAL  A?£A3 


A brief  sumraary  of  recreational  areas  already  under  development 
is  shown  as  follo\/s: 

(a)  French  Creek  Area,  of  approximately  6000  acres,  is  located 
south-east  of  Reading.  It  is  located  partly  in  Berks  and  partly  in 
Chester  counties.  This  area  is  easily  accessible  from  Reading,  Lan- 
caster, Pottstov/n,  Philadelphia  and  Norristown. 

(b)  Laurel  Hill  Area,  of  approximately  4000  acres,  is  located 
in  Somerset  county.  Residents  of  Johnsto\/n,  Somerset,  Connellsville 
and  Uniontov/n  ar^j  v/ithin  short  driving  distance  from  this  development. 

(c)  Raccoon  Creek  Area,  of  approximately  8000  acres,  is  located 
in  south-west  Beaver  county.  This  \;ill  conveniently  serve  the  metro- 
politan Pixtsburgh  territory. 

(d)  Hickory  Run  Area,  of  approximately  13,000  acres,  is  located 
on  the  Luzerne-Carbon  county  line.  The  Hickory  Run  Area  will  serve 
Wilkes-Barre,  Scranton,  Allentown,  Bethlehem  and  Easton. 

(e)  The  Blue  Knob  Area,  of  approximately  5500  acres,  is  located 
east  of  Johnsto\;n  and  south-west  of  Altoona. 
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i STATE  PLANNING 

BOARD  FUNDS 

SOURCE 

TOTALS  FOR  CALENDER  YEAR 

1933 

1934 

1935 

1936 

(to  Nov. 15' 

FEDERAL 

1.  NRG,  or  its  si'edocessoi's 

(Estimate  by  Consultants  of 
total  fees  and  expenses  for 
vear) 

1,449 

6,696 

6,827 

2.  CM 

13.  FERA 

14,106 

63,347 

1,120 

4 . vVPA 

31,067 

5.  OTHER., 

500 

STATE 

6.  State  Planning  Board 
j Appropriations 

Note:  $10,000  appropriation  recent- 
ly made  for  period  ending  5/31/37. 

Not  encumbered  at  date  of  this 
report. 

7 . Governor ' s Allotraent 

(contingent  fund,  etc.) 

2,100 

250 

250 

275 

8.  Personal  services  loaned 

(by  State  departments,  etc.). 
Estimated  value  in  dollars. 

750 

9.  Quarters,  equipment,  etc. 

(Not  provided  through  5 or  6) . 
Estimated  value  in  dollars. 

325 

1,323 

1,534 

10.  Other  grants  (Specify) 

Total 

— — L 

17,130 

73,716 

41,573 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 


January  12,  1937. 


The  Honorable  George  H.  Earle,  III 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Earle; 


The  State  Planning  Board  herewith 
respectfully  submits  its  report  entitled,  "An 
Analysis  of  the  Status  of  Mapping  in  Pennsylvania." 

This  report  presents  in  a concise 
manner  the  present  status  of  the  four  basic  phases 
of  mapping,  which  are  so  necessary  to  effective  State 
planning.  It  also  contains  recommendations  for  ex- 
pediting the  completion  of  the  mapping  program. 

Very  truly  yours, 
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S U M M ARY 


AN  ANALYSIS  OF  THE  STATUS  OF  MAPPING  IN  PENIJSYLVaI'JIa  * 


INTRODUCTION 

Adequate  maps  are  essential  to  an  efficient  state  government. 

Four  basic  maps  are  necessary  for  effective  state  planning  - AIR  PHOTOGRAPHS, 
TOPOGRAPHIC  MAPS,  SOIL  SURVEYS,  GEOLOGIC  i^S.  These  four  basic  maps  of 
Pennsylvania  and  the  Control  Surveys  which  must  precede  them  are  not  complete 
and  much  of  the  data  on  the  completed  portions  of  the  maps  is  obsolete.  This 
report  indicates  the  present  status  of  mapping  and  contains  recommendations 
for  a modern  mapping  program. 

V/ithout  complete  and  adequate  maps  of  the  entire  State,  it  is 
difficult  and  sometimes  impossible  to  plan  intelligently  for  the  development 
and  use  of  Pennsylvania's  valuable  resources.  The  prosperity  of  Pennsylvania 
is  dependent  upon  her  natural  resources  and  mineral  industries.  It  is  not 
possible  to  create  new  natural  resources,  but  it  is  possible  to  plan  for  the 
conservation  and  better  use  of  the  common  wealth  of  minerals,  waters,  forests 
and  farm  lands  in  Pennsylviinia. 

During  normal  years  over  40  per  cent  of  the  State’s  v;orkers  are  em- 
ployed by  the  mineral,  forest  and  agricultural  industries.  These  industries 
are  directly  dependent  upon  the  natural  resources  of  Pennsylvania.  The  total 
value  created  by  these  industries  in  normal  years  is  over  two  billion  dollars 
Since  these  industries  furnish  materials  for  manufacturers,  freight  for 
common  carriers  and  markets  for  merchants,  they  are  of  primary  importance  to 
a large  portion  of  the  population  v/hich  is  not  employed  directly  by  them. 

* Prepared  by  George  R.  Copeland  arid  James  A.  Patterson  of  the  staff  of  the 
State  Planning  Board,  v/itn  the  assistance  of  officials  of  the  various  map- 
ping agencies,  to  wiiom  the  writers  are  greatly  indebted.  See  acknowledg- 
ments (Appendix  A) 
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A great  amount  of  the  State's  most  accessible  mineral  products  have 
been  extracted,  the  best  timber  has  been  cut  and  valuable  top-soil  is  being 
Washed  from  much  of  the  land.  These  conditions  have  been  reflected  during 
the  last  15  years  by  the  downward  trends  of  the  mineral,  forest  and  agricul- 
tural industries  in  Pennsylvania,  as  compared  with  the  United  States.  Eco- 
nomic conditions  are  chaxigingj  miarkets  are  shifting.  Hydro-electric  power  is 
being  developed  in  otner  states  to  com.pete  with  Pennsylvania ' s coal.  Forty- 
seven  states  are  actively  competing  with  Pennsylvania  for  her  industries.  If 
Pennsylvania  desires  to  retain  her  present  industries  and  acquire  her  share 
of  new  ones,  she  must  plan  for  the  best  use  and  conservation  of  her  land, 
forests  and  natural  resources;  but  in  order  to  plan,  she  must  have  adequate 
Eiaps . 

The  cost  of  obtaining  adequate  r^aps,  as  outlined  in  this  report, 
will  be  approximately  $300,000  a year.  This  cost  will  be  shared  nearly 
equally  by  the  Federal  and  State  governments.  An  expenditure  of  $300,000  a 
year  for  adequate  maps  is  fifteen  one-thousandths  of  one  per  cent  of  the 
value  created  by  the  mineral,  forest  and  agricultural  industries  of  Pennsyl- 
vania in  one  normal  year.  Such  an  expenditure  is  insignificant  in  com.parison 
Vi/ith  the  benefits  which  can  be  gained  through  the  application  of  effective 
State  Planning. 

Adequate  maps  are  essential  to  many  of  the  State  Departments  and 
Federal  agencies.  All  drainage  projects,  flood  control  projeots,  water  supply 
and  power  developments,  mining  operations,  land  classification  studies,  loca- 
tions for  railways,  canals,  highways,  sewers,  disposal  plants,  transmission 
lines,  parks  and  recreational  centers  and  many  other  industrial  and  civio 
developments  are  dependent  upon  adequate  maps.  The  total  value  of  such  maps 
to  Government  Agencies,  Sxate  Departmients  and  private  individuals  defies 
estimation,  but  this  value  is  certainly  many  times  their  cost. 
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jiach  year  the  amount  chargeable  to  inadequate  mapping  greatly  ex- 
ceeds the  yearly  cost  of  a modern  mapping  program.  The  citizens  pay  this  cost 
through  increased  taxation,  higher  Public  Utility  rates  and  delays  in  the  con- 
struction of  needed  Public  Works.  Itc;mis  chargeable  to  inadequate  mapping 
range  from  the  excessive  costs  of  highvi/ay  culverts  draining  areas  smaller  than 
those  for  which  they  were  designed,  to  central  power  plants  designed  to  use 
more  water  than  is  available;  from  excessive  excavation  for  highway  construc- 
tion to  flood  damages  caused  by  delays  in  collecting  basic  data  for  the  con- 
struction of  flood  control  structures.  The  public  pays  not  only  for  such 
errors  and  delays,  but  also  for  independent  surveys  which  must  be  made  when 
adequate  maps  are  not  available.  These  independent  surveys  are  usually  not 
available  to  or  are  unsuitable  for  use  by  other  agencies  so  that  such  work 
is  often  duplicated. 

The  association  of  State  Highway  Officials  is  on  record  to  the 
effect  that,  "the  saving  in  the  expenditure  of  highway  funds  entrusted  to  our 
supervision,  if  adequate  topograpxhic  maps  were  available  for  our  use,  would 
be  much  greater  than  the  cost  of  making  these  topographic  maps." 

The  value  of  adequate  maps  vjas  recently  demonstrated  in  Tennessee  in 
connection  with  the  construction  of  a highway  bet'ween  two  points  sixteen  miles 
apart.  Three  location  surveys  were  made  at  an  approximate  cost  of  $b,000,  and 
the  cost  of  the  proposed  highway  was  estimated  fromi  these  surveys  in  the  usue.l 
manner.  Before  the  highway  was  constructed,  the  State  Geologist  appealed  to 
the  Governor  to  have  a topograpiiic  map,  a fev;  miles  in  width,  made  along  the 
route  of  the  proposed  highway.  The  topographic  map  was  made  at  a cost  of 
ij)2,200,  and  from:  it  a nev\/  route  for  the  highway  was  selected.  The  cost  of  the 
highway  constructed  on  this  new  route  w'as  $200,000  less  than  the  estimated 
cost  of  txie  route  selected  before  the  topograpnic  map  was  made. 
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Daniel  R.  Spratt , Deputy  Tax  Commissioner  of  New  York  State  is 


quoted  as  saying  that  "aerial  maps  (maps  showing  properties,  made  from,  air 
photographs).-.  -meet  ail  the  requirements  of  the  Tax  Coraniission  and 

local  assessors  end  make  possible  a foundation  on  which  an  equitable  and 

comprehensive  assessment  system  may  be  constructed.”  "It  was 

found  that  the  recent  introduction  of  such  mrp)S  in  the  Town  of  Hamlin,  Monroe 
County,  brought  on  the  tax  roll  property  which  had  been  escaping  taxation 
since  1854.  Other  districts  have  discovered  sufficient  additional  property 
to  finance  the  cost  of  such  maps  out  of  one  year's  taxes  on  the  nev/  property. 

In  six  Connecticut  towns,  the  use  of  such  maps  resulted  in  uncover- 
ing 1237  residences,  12,524  garages  and  barns,  and  13,866  lots  which  were 
escaping  taxation.  Similar  conditions  doubtlessly  exist  in  Pennsylvania  and 
can  be  corrected  only  through  accurate  taxation  maps  such  as  can  be  made  from 
air  photographs. 

Obsolete  maps  and  inadequate  maps  are  of  little  value,  and  for  the 
purpose  of  State  planning  complete  up-to-date  maps  are  required.  Although 
each  of  the  basic  maps  is  in  itself  of  great  value  to  many  fields  of  interest 
all  four  are  essential  to  the  proper  use  of  our  natural  resources. 
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A.  Control  Surveys*  These  are  important  prelininary  requisites  vAiich 
form  the  foundation  and  framework  on  wliich  maps  are  constructed. 

Figure  I snov/s  tlieir  present  status  in  Pennsylvania.  The  U.  S.  Coast 
and  Geodetic  Survey  makes  these  surveys,  but  has  stopped  work  in  Penn- 
sylvania for  lack  of  funds.  Additional  surveys  should  be  made  so 

that  every  point  in  the  State  is  within  6 miles  of  a horizontal  and  2.5 
miles  of  a vertical  control  station. 

B.  Air  photographs.  These  are  of  extreme  value  to  the  map  maker  in 
locating  cultural  features  and  other  data  and  in  making  tax  assessment 
maps  and  soil  surveys.  They  are  essential  to  the  planner  for  making 
land  classification  and  other  planning  studies. 

Air  photographs  of  various  parts  of  Pennsyl.vania  have  been 
made  in  the  past  by  various  agencies,  but  due  to  variation  in  scale, 
obsolescence,  and  difficulties  in  assembling  the  da-ta,  it  v/ould  be  more 
practical  to  make  new  pliotographs  covering  the  entire  State,  at  a uniform 
scale  a.nd  wdth  adequate  control. 

C.  Topogro.phic  I dps.  These  are  general  reaps  sliowing  topogi’aphic  and 
cultural  features,  at  a scale  of  about  one  mile  to  the  inch.  They  are 
made  by  the  U.  S.  Geological  Survey  in  GOOpera.tion  vrith  the  Pennsylvania 
Topographic  and  Geologic  Survey.  Figure  T'J  shows  the  present  status  of 
this  'work.  Approximately'-  90  pei'  cent  of  the  State  has  been  irnpped,  but 
due  to  the  inaccuracy  of  the  early  v/ork  and  obsolescence  of  cultural  data, 
only  15  per  cent  of  the  State  is  considered  adequately  mapped  at  the  pres- 
ent time.  About  42  per  cent  of  the  State  requires  surveying  and  mapping. 
The  maps  covsrrng  the  remaining  43  per  cent  of  the  area  can  be  revised 
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from  air  nliotof^raphs  -Jith  little  field  'r.'-ork. 

O i. 

posed  -priorities  for  'this  work. 


D.  Soil  Sui-veys*  These  provide  a detailed  inventory  of  soil  resources. 
They  are  made  b'y  the  Bureau  of  Cheraistry  and  Soils,  U.  S.  Department  of 
Agriculture  in  cooperation  -'./ith  the  School  of  Agriculture  and  Experiment 
Station,  Pennsylvania  State  College.  Figure  VIII  shoves  the  present  status 
of  this  work.  A reconnaissance  soil  survey  of  the  State  has  been  made 
but  is  no'v  oDsolete.  Detail  surveys  have  been  made  covering  about  half 
the  area  of  the  State.  All  of  the  published  reports  require  re\7riting 
and  about  half  of  them  v/ill  require  considerable  field  work  to  bring  them 
up  to  date.  Figure  IX  indic.ates  proposed  priorities  for  this  v/ork. 

Geologic  Llaps.  Tiiese  provide  an  inventory  of  mineral  resources  as 
v;ell  as  information  concerning  the  geologic  structure  of  the  State.  They 
are  nade  by  the  Pennsylvania  Topographic  said  Geologic  Survey  alone  or  in 
cooperation  v/ith  the  U.  S.  Geological  Survey.  Figure  X indicates  the 
present  sts.t'as  of  thiis  work.  Detail  s'urveys  have  been  made  covering 
about  one-th:ird  of  the  area  of  the  State  and  reports  have  been  published 
covering  approximately  one-fourth  tlie  area.  Some  of  the  earlier  reports 
require  revision  including  considerable  field  work  to  bring  thorn  up  to 
date* 
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It  is  recorrimended  that  a rnap^iing  program  be  adopted  for  Penn- 
sylvania which  will  provide  for:- 

A.  Control  Surveys.  The  completion,  Yi/ithin  the  next  three  years,  by 
the  U.  S.  Coast  and  Geodetic  Survey  of: 

1.  The  12  mile  spacing  of  horizontal  control  surveys. 

2.  The  5 mile  spacing  of  vertical  control  surveys. 

This  includes  necessary  connections  to  similar  surveys  in  adjoining 
States,  the  computation,  adjustment  and  publication  of  the  final  results, 
at  an  estimated  cost  of  $339,400. 

B . Air  Photographs. 

1.  The  completion,  in  1937  and  193a,  of  a single  lens  air  photo- 
graph survey  of  Pennsylve^nia,  including  tne  necessary  control  surveys,  the 
preparation  of  suitable  negatives,  contact  prints  and  a mosaic  covering 
the  entire  State,  at  an  estim-ited  cost  of  $225,630. 

2.  Starting  in  1949  and  1950  the  periodic  repetition  of  such  a 
survey  at  10-year  intervals  to  coincide  with  the  census  years  at  an  esti- 
mated average  cost  per  decade  of  $20(j,000. 

C.  Topographic  Maps.  The  completion  bet^jeen  1937  and  1947  by  the  U.  S. 
Geological  Survey  in  cooperation  with  the  Pennsylvania  Topographic  and 
Geologic  Sur-^'-'ey  of  the  topographic  survey  and  m.ap  of  Pennsylvania  and  its 
periodic  revision  at  10-year  intervals  thereafter  as  follows: 

1.  First  Priority  Mapping'^.  Surveying  and  mapping  in  1937  and 
1938,  of  23  unmapped  quadrangles  at  an  estimated  cost  of  $290,950.00. 

Second  Priority  Mappirrx~^'.  Pv.emapping  between  1939  and  1942, 
of  32  inadequately  mapped  quadrangles  at  an  estimated  cost  of  $404,800.00. 

* See  Figure  VI . 
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Summary  of  Ro commendations  (cont*g 

First  Priority  Revisiori'^^.  Revision  of  95  quadrangles  in- 

c luding; 

(a)  Revision  of  cultural  features  between  1937  s-ud  194-2  of 
approximately  50  quadrangles  at  an  estimated  cost  of 
$575500. 

(b)  Remapping  and  revision  of  cultural  features  of  approx- 
imately 45  quadrangles  ha\’’ing  inadequate  control,  be- 
tween 1942  and  1947  at  an  estimated  cost  of  $569)250. 

4.  Second  Priority  Revision-^^.  Revision  of  cultural  fee.tures  be- 
tween 1942  and  1947  of  50  quadrangles  at  an  estimated  cost  of  $57)500. 

5»  Periodic  Revision  of  cultural  features  at  intervals  of  10- 
years  beginning  in  1949  at  at  estimated  average  aainual  cost  of  $27,600. 

D.  Soil  Surveys.  The  completion,  betv;een  1937  and  1950  by  the  School  of 
Agriculture  and  Experiment  Station,  Pennsylvania  State  College,  in  cooper- 
ation with  the  Bureau  of  Chemistry  and  Soils  of  the  U.  S.  Department  of 
Agriculture,  of  the  soil  survey  of  Pemsylvania  including  the  preparation 
and  publication  of  the  results  as  follov.'s; 

1.  The  revision  of  the  reconnaissance  soil  survey  of  Penns;"!- 
vania  in  1937  £-t  an  estimated  cost  of  $11,000. 

2.  The  publicatio2i  in  1937  and  1938  of  7 detail  soil  surveys  now 
in  preparation  at  an  estimated  cost  of  $10,500. 

3.  The  completion  of  deto.il  soil  surveys"'^'' , betv.^een  1937  and  1950 
for  tlie  39  unsurveyed  counties  and  the  2 counties  mapped  prior  to  I907  at 
an  estimated  cost  of  $351,900. 


* See  Figure  VT 
•>'--^See  Figure  IX 
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Siirrumry  of  R e c oi-graends-t i c n s ( c ont  * d « ) 

4,.  The  revision  of  th-e  detail  soil  surveys  for  the  17  counties 
for  which  surveys  have  been  published  including; 

(a)  The  re’’riting  between  1?37  and  1°40  of  soil  survey  re- 
ports for  9 counties  where  no  additional  field  work  is 
necessary  s.t  an  estimated  cost  of  $l8,000» 

(b)  The  revision*  bet'ween  1937  and  1950  of  the  soil  survey 
reports  for  9 counties  v/here  additional  field  work  is 
necessary  at  an  estimated  cost  of  $24^750* 

E.  Geologic  Raps.  The  completion  between  1937  and  1957  ty  the  Pennsyl- 
vania Tcpogra.phic  and  Geologic  Survey  in  cooperation  with  the  U.  S.  Geo- 
logical Survey  of  the  geologic  mapping  of  Pennsylvania,  including  the  neces- 
sary revision  of  existing  reports  and  the  preparation  s.nd  publication  of 
the  reports  and  maps,  at  an  estimated  cost  of  $1,500,000. 


*S6e  Figure  IX 
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REPORT 


COMTROL  3T:R7ZYS 


A. 


Definition  and.  Use* 

Control  surveys  are  divided  into  two  types,  horizonto-l  and 
vertical.  Horlzonto.l  control  consists  of  triangulation  or  traverse  to 
determine  the  g60grap’;ic  positions  of  permanently  narked  and  ea.sily 


identifiable  points  on  the  earth's  surface  and  the  distances  and  direc- 
tions betv/een  tiiem.  Vortical  control  consists  of  leveling  to  determine 
the  elevations  above  mean  sea  level  of  certviiu  points  v/hose  relative 
positions  have  been  established. 

The  points  located  and  marked  by  control  surveiz-s  are  used  e.s 
reference  points  for  mapping  and  constitute  progressive  checks  on  the 


accuracy  of  the  work.  They  permit  mapped  sections  to  be  fitted  together 


ivithout  gaps  or  overlaps.  Control  surveys  au’o 
framev;orl:  is  to  a modern  sh.j/'scraper , concGcilcd 
strength  and  rigidity  to  the  whole  structure. 


to  mapping  v/hat  the  steel 
within  but  giving  form, 


Fundamental  control  surveys  of  tlie  liighest  accuracy  form  the 
general  frame\/crk.  Secondary  control  surveys  are  necessary  to  furnish 
intermediate  points  for  detailed  control  of  mapping.  In  this  section 
only  the  f unrAumeutal  system  is  considered.  This  v/ork  has  been  carried 
on  in  Pennsylvania  largely  by  the  Uniued  States  Coast  and  Geodetic  Survey 


Sjsatus. 

Fi^i-'ro  I,  sli0\;3  tlie  status  of  fuiKhimental  control  surveys  in 
Pennsylvanic.. 

The  fundamental  horizontal  control  surveys  necessary  to  make 
every  point  in  tlie  State  within  25  miles  of  a control  station  are  nearly 
complete.  Only  the  upper  porticn  of  the  Marrisburg-Trie  arc  remains  to 
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2 o^'-^trol  Sur-’.'-eys  _(_c o nt  * d»  ) 


be  done  before  final  adjustnents  can  be  made.  Additional  funda-nental 
control  surveys  v;ill  be  required  to  reduce  this  distance  to  6 miles. 

The  f unda.uental  network  of  vertical  control  surveys  to  make  ever^A 
point  in  the  State  v.'itliin  12  miles  of  a bench  mark  is  essentially  complete. 
Additional  fundamental  control  surveys  \;ill  be  required  to  reduce  the  dis- 
tance to  2.5  miles. 

Curtailment  in  appropriations  has  forced  the  Coast  and  Geodetic 
Survey  to  stop  operations  of  its  field  force  in  Pennsylvania,  so  that  this 
work  is  now  at  a standstill. 

In  June  1936  the  State  Planning  Board  adopted  a resolution  urging 
Congress  to  appropriate  sufficient  funds  to  complete  tlie  25  mile  spacing 
of  horizontal  and  vertical  control  in  Ponnsylv&.nia.  A Bill  v/as  introduced 
but  thei'e  \7as  insufficient  time  for  its  passage  before  Congress  adjourned. 

A copy  of  the  P.esolution  o.nd  a copy  of  the  Bill  are  contained  in  Appendix 
B.  Since  a n;ore  comprehiensive  program  is  reconimended  herein,  it  is  suggest 
ed  tliat  this  bill  be  revised  before  its  introduction  in  the  1937  session 
is  urged. 


Proposed  Pr ogr8.n. 

Since  control  surveys  must  necessarily  precede  the  making  of  basic 
maps,  the  fundamental  conti’ol  surveys  shculd  be  completed  for  Pennsylvania 
as  soon  as  possible. 

It  is  proposed; 

1.  Tliat  tile  horizontal  control  be  extended  to  me.ke  every 
point  in  Pennsylvania  iviticin  6 miles  of  a control  station. 

2.  That  the  vertical  control  be  extended  to  make  every 
point  Y/ithin  2.5  miles  of  a precise  bench  nark. 
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Control  Surveys  (cont'd.) 

A period  of  t\;o  years  should  allow  sufficient  time  for  the  comple- 
tion of  the  field  work,  and  one  additional  year  for  the  computation,  ad- 
justment and  publication  of  the  results. 

Cost. 

The  United  States  Coast  and  Geodetic  Survey  estimates  that  the 
cost  of  completing  tlie  horizontal  control  v;ill  be  $263)700;  and  that  for 
completing  the  vertical  control  the  cost  will  be  $75)700. 

The  total  cost  of  completing  the  fundamente.l  control  surveys  for 
Pennsylvania  is  estimated  to  be  $339)4CO,  all  of  which  would  be  borne  by 
the  Federal  government. 
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AIR  PHOTOGRAPHS 


Definition  and  Use. 

Air  photograpHs  are  photographic  representations  of  portions  of 
the  earth's  surface.  They  are  usually  made  from  airplanes.  An  example 
of  an  air  photograph  is  shown  in  Figure  II.  This  is  a half-tone  repro- 
duction, and  much  of  the  detail  has  been  lost. 

Since  they  show  every  feature  on  the  surface  of  the  earth  vis- 
ible to  the  eye,  air  photographs  are  of  extreme  value  to  tlie  map  maker 
and  to  the  planner.  They  show  much  detail  that  cannot  be  indicated  on 
topographic  or  planimetric  maps. 

Air  photographs  are  used  in  locating  cultural  features  and  other 
data  v/hich  it  is  desired  to  transfer  to  topographic  or  other  line  maps. 
They  are  also  used  in  the  field  as  a basis  for  identifying  and  locating 
data  wliich  are  to  be  mapped.  Features  which  do  not  aopeo.r  on  the  air 
photographs  can  be  plotted  upon  them  v/itli  a minireum  of  actual  measurement 
in  the  field.  Roair,  intersections,  streams,  trees,  buildings  and  all 
features  v/hich  do  aopear  on  the  photographs  can  be  used  as  reference  or 
control  points  for  locating  and  plovting  other  features. 

Cultural  featiix'es  of  topographic  maps  can  be  revised  quickly  and 
accurately  from  air  photographs.  Reads,  bualdings  and  otiier  structures, 
which  have  bsexi  built  since  the  topographic  maps  were  made,  can  be  lo- 
cated on  the  air  photograpns  and  plotted  directly  upon  the  topographic 
maps  with  little  or  no  field  v^orl:. 

In  order  to  make  progress  in  soil  surveying,  air  photogra.phs  are 
essential.  Many  bounda.ry  lines  of  soil  classification  groups  can  be  seen 
on  the  pliotographs  by  trained  t eclinicians.  Boundaries  which  are  not 
apparent  on  the  photog:raphs  can  he  delimited  in  the  field  and  sketched 
upon  the  photographswith  a niiniraum  of  meas/\ring. 
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Air  Photographs  (cont’d.) 

Many  State  Departments,  Government  Bureaus,  and  other  public  and 
private  agencies  could  utilize  air  photographs,  and  the  cost  of  the  pro- 
posed program  for  Pennsylvania,  if  allocated  to  those  using  it,  v/ould  be 
more  than  offset  by  savings  v/hich  could  be  effected  v/ithin  the  next  fev; 
years. 

The  State  Departments  and  Federal  Agencies  which  should  be  in- 
terested in  the  preparation  of  air  photographs  of  Pennsylvania  are  listed 
in  Appendix  C.  All  local  taxing  bodies  as  well  as  regional,  county  and 
local  planning  agencies  should  be  interested  in  air  photographs  of  their 
ovm  localities. 

Status. 

Air  photographs  have  already  been  made  for  certain  limited  areas 
in  Pennsylvania.  The  Piiiladelphia  Tri-State  Regional  Planning  Federation 
has  had  air  photographs  prepared  for  Philadelphia  and  Delav/are  counties 
and  portions  of  Bucks,  Chester,  Berks  and  Montgomery  Counties.  The  Cur- 
tis Wright  Flying  Service  has  photographed  the  eastern  portion  of  the 
northern  tier  counties.  Other  sections  of  the  State  have  been  air  photo- 
graphed for  various  orga.nizat ions  including  the  Pennsylvania  Water  and 
Power  Companj^,  Erie  State  Park  and  Harbor  Commission,  U.  S.  Soil  Conser- 
vation Service,  Pennsylvania  National  Guard,  and  the  United  States  Army. 

These  air  photographs  have  been  made  under  various  conditions, 
and  usually  for  certain  specific  purposes.  Both  single  and  multiple  lens 
cameras  have  been  used.  Equipment  and  methods  used  in  photographing  many 
of  the  areas  are  now  considered  obsolete.  It  is  therefore  believed  that 
the  cost  of  obtaining  the  negatives  and  prints  of  those  areas,  now  photo- 
graphed, which  could  be  utilized,  would  exceed  their  value  for  use  in  the 
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Ai r Pi:!ot o,-'' raphs  ( c ont ' d . ) 
air  photography  prograri. 

Proposed  Frogrs.ni. 

It  is  proposed; 

1.  That  single  lens  air  photographs,  adequately  controlled,  be 
completed  for  Pennsylvania,  covering  the  entire  State,  v/ithin  the  next 
tv/o  years.  These  photograpiis  should  be  of  such  quality  that  clear  prints 
and  mosaics  on  a scale  of  1:12000  can  be  prepared  from  tlie  negatives. 

2.  That  air  photographs  covering  the  entire  State  be  nnide  peri 
odically  at  10-year  intervals  coinciding  v/ith  the  census  years  and  start- 
ing in  1949-50. 

These  would  make  possible  the  periodic  revision  of  cultural  fea- 
tures on  topographic,  tax  assessment  and  other  maps  and  v/ould  supplement 
the  statistical  data  contained  in  the  census. 

Cost. 

It  is  estiiaated  by  the  U.  S.  Geological  Survey,  Department  of  the 
Interior,  that  the  cost  of  securing  single  lens  air  photographs  suitable 
for  mapping  purposes  will  be  $5.00  ‘per  square  mile.  This  figure  will 
cover  the  cost  of  one  set  of  contact  prints  and  one  mosaic.  It  is  esti- 
mated that  additional  sets  of  contact  prints  at  the  same  scale  x^lll  cost 
from  $2,000  to  $5,000  per  set  depending  upon  the  number  of  sets  ordered. 

At  the  estima.ted  ra.te  of  $5.00  per  square  mile,  the  cost  of  the 
air  photographs  covering  the  Sta.te  of  Pennsylvania  will  be  $225? 63O. 

If  tlie  cost  of  the  air  photographs  is  allocated  among  the  34 
Departments  and  Agencies  interested  in  using  them,  (See  Appendix  C)  the 
average  cost  for  each  Department  and  Agency  will  be  approximately  $10,000 
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Air  Photographs  (contM.) 

The  sale  of  air  photographs  to  taxing  bodies,  for  use  in  locat- 
ing unassessed  land,  and  to  local  planning  agencies,  corporations  and 
private  individuals,  will  provide  a source  of  revenue  to  Pennsylvania. 

The  cost  of  periodically  re-photographing  the  State  at  10-year 
intervals  is  estimated  to  be  $200,000  per  decade. 
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Definition  and  Us 

The  standard  topographic  ns.ps  of  Pennsylvania  are  engraved  on  a 
sco.le  of  1;  62500  or  apcroninately  one  inch  to  a ■'.lile.  Each  rnap  covers 
an  area  of  approninatoly  230  s:aiare  jailcs.  The  boundary  lines  of  the 
naps  are  parallels  of  lo.titude  snd  neridians  of  longitude  at  15-i'iinute 
intervals.  The  naps  a.re  dra.'''rn  on  a pol^'conic  projection  ^rhich  preserves 
the  sha.pes,  areas,  angles,  and  distances  v/ith  a rainvaaun  of  distortion. 

Topographic  naps  portray  certa,in  selected  natural  and  cultural 
features  of  the  earthi's  surface.  F.eliei  or  differences  in  land  eleva- 
tions are  indicated  by  moans  of  contour  lines.  Data  can  bo  plotted  on 
and  be  located  iron  tnese  naps  to  v/it}iin  approxi-iately  a hundredth  of 
an  inch  on  the  nap  or  50  feet  on  the  ground. 

A portion  of  c,  topogro.phic  nap  is  sho'cn  in  Figure  III. 

The  topcgrapliic  mapping  proei'cn  for  Ponns^elvania.  has  been  carried 
out  by  the  United  States  Geological  Survey’',  Th:e  Penns^/lvania  Departneiit 
of  Forests  and  waters  and  the  Pennsylvcinia  Topographic  and  Geologic  Survey 
and  their  predecessers  have  at  various  trues  cooperated  in  this  progra.n 
from  1900  to  the  present,  -although  this  responsibility  nov/  dsfinitel3/  rests 
v'ith  the  latter  agency.  The  purpose  of  Stcute  cooperation  is  to  insure  the 
completion  of  tlie  'vork  at  an  earlier  date  than  o;ould  otbiervise  be  possible. 
The  coopere.ting  Ste.te  agencies  usually  pciy  ha.li  the  cost  of  the  v'ork,  enclu- 
sive  of  engraving  end  printing  ’-'hicbi  is  paid  for  by  the  U.  S.  Geological 
Survey,''. 

Stand-a.rd  topographic  naps  are  th-e  only  large  scale  general  naps 
vhich  are  avsiilaolo  at  lev;  cost  to  all  persons.  They  are  widely  used  03'’ 
engineers,  surve3‘ors,  Sto.te  Departments,  Federo.l  Bureaus  and  Planning 
Agencies* 
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Top o^:;raph ic  (cont’d.) 

The  principle  uses  of  topoi^raphic  maps  are; 

1.  For  preliminary  studies  in  determining  the  most  economical 
locations  for  proposed  bridges,  dams,  high\7ays,  railv/ays, 
pov.''sr  lines,  pipe  lines,  \,'8.ter  and  sev;er  linos,  reservoirs 
and  other  structures. 

2.  For  preliminary  studies  in  estimating  quantities  such  as 
reservoir  storage  capacity,  excavation  and  fill. 

3.  For  determining  boundaries  of  water  sheds,  flood  plains, 
forest  land,  etc. 

4.  For  a base  in  constructing  special  maps,  such  as  soil  maps. 

5«  For  determining  eleva.tions,  slopes,  distaiices,  directions 

and  areas. 

6.  For  locating  the  positions  of  station  and  bench  marks  in  order 
to  tie  in  surveys. 

7.  For  recording  special  data  such  as  reservoir  and  municipal 
v/ater  supply  locations,  recreo.tional  areas,  and  areas  of 
excessive  slope. 

Status. 

Figure  T'J  shews  the  present  status  of  topographic  mapping  of 
P e nil  s y 1 van  ia . 

Topographic  na.pping  'ras  started  in  Pennsylvania  in  1884.  At 
present  final  engraved  sheets  are  available  for  200  of  the  237  quad- 
rangles covering  the  State.  Advance  or  preliminary  sheets  are  available 
for  10  quadrangles.  Foiir  quadrangles  are  being  surveyed  for  v/hich  no 
sneets  are  a.vailable.  Four  prev.iously  ipapped  quadrangles  a.re  being  re- 
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surveyed.  T’.'.'euty-three  quadranyles  have  not  been  surveyed  or  napped. 

The  nanes  and  locations  of  topographic  quadrangles  are  shown  on 
Figure  V.  Appendix  D is  an  index  of  the  quadrangles  and  includus  detailed 
information  concerning  each  one. 

Quadrangles  -which  have  been  surveyed  during  the  last  ten  years  are 
considered  to  be  adequately  mapped  even  though  tlie  engraved  sheets  are 
not  yet  available  for  all  of  then.  Those  quadrangles  'which  were  surveyed 
more  than  ten  years  ago  v/ill  require  only  rsvd.sion  of  cultural  features 
provided  that  the  original  control  surveys  v;ere  adequate.  Where  control 
surveys  v;ere  inadequate,  the  quadrangles  should  be  resurveyed  and  mapped. 

Of  nhe  200  engraved  sheets  available,  24  are  considered  to  be 
adequate  at  the  present  tirie.  Mine  of  t’.ie  10  quadrangles  for  v/hich  ad- 
vance sheets  are  OLvailable  are  a.dequat oli''  mapped  although  th.e  final  en- 
graved reaps  are  not  yet  available.  Four  other  qr.adranp^los  -will  be  ade- 
quately mapped  i.ipon  the  completion  of  the  'work  new  in  progress.  This 
makes  a toto.1  of  37  quadrangles  ’./hich  may  be  coiisidered  adequately  mapped. 

Three  of  these  quac.rangles  cover  sections  of  the  Stats  which  have 
a high  population  density;  the  other  34  cover  sections  which  are  largely 
forest  land  /ith  lov/  population  densities.  The  Easton  quadrangle  (E-23) 
is  the  only  urban  area  v/hich  is  adoqua.tely  mapped  at  the  present  tine;  the 
Slatington  (G-21)  and  Allentovm  (G-22)  quadrangles,  '/hich  are  being  resur- 
veyed, v/ill  raise  this  total  to  3» 

In  the  past,  quadrcungles  have  been  riapoed  at  the  rate  of  from  six 
to  eight  per  year.  D'lring  the  last  fev/  years  tbis  has  been  reduced  to 
about  four  per  year. 

Thirty-one  quadrangles,  mapped  prio'r  to  1396,  were  surveyed  Avith- 
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Topof';r£.i3liiG  I'aps  (cont’d.) 

out  spirit  level  control.  The  na.ps  for  these  quadr  ’.ipples  contain  ineccu- 
racies  and  errors  v/hich  ina-ke  them  obsolete.  They  should  be  resurvsyed  and 
napped. 

One  quadrangle,  Bushkill  (E-23)j  was  surveyed  in  1924,  but  the  o.c- 
curacx''  of  the  V'ork  v^as  below  standard.  It  should  be  resurveyed  and  napped. 

The  control  for  many  of  the  quadrangles  napped  prior  to  I9IO  iras 
inadequate.  It  is  assiai-iod  that  approximately  45  of  these  need  to  be  re- 
surveyed  and  napped.  Deta.iled  field  inspection  will  be  required  to  iden- 
tify these,  so  that  no  attempt  has  been  mado  to  designate  them  in  this 
report* 

Quadrangles  mapped  prior  to  1926  a.re  considered  to  be  inadequately 
mapped  due  to  the  ch.anges  in  cultural  features  v/hich  have  occurred  since 
they  were  surveyed.  Revision  of  cultural  fes^tures  v/i].!  be  required  for 
approximately  100  quadrangles  mapped  '.7it!i  adoquo.te  control  between  1896 
and  1926. 


Proposed  Program. 

The  topographic  mapping  of  Pennsylvania  should  be  accelerated. 
Proposed  Priorities  for  mapping  and  revision  of  cultural  features 
are  shown  in  Figure  VI. 

"First  Priority  happing"  includes  tlie  23  quadrongles  whicii  are 


unsurveyed. 

"Second  Priority  ■•capping"  includes  31  quo.drnngles  surveyed  prior 
to  1896,  without  spirit  level  control  and  one  quadrcUigle , Bushkill  (E-23), 
inadequatei3'  siirveyed  in  10  24. 

"First  Priority/  Revision"  contains  95  quadronigles.  It  is  composed 
of  70  of  the  78  quo-drangles  surve^'ea  beta-een  IS96  and  192i6,  and  25  quad- 
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To~pog;rai3hic  Maps  ( c out ' d » ) 

rangles  surveyed  between  I906  aiid  1914.  Eight  quadrangles  surveyed  between 
1896  and  1906  are  omitted  from  this  group  because  they  cover  areas  v/hich 
are  largely  forested*  Twenty-five  of  tne  quadrangles  surveyed  later  than 
19065  covering  areas  having  highly  developed  cultural  features  or  v/atersheds 
of  major  importance,  are  included  in  this  group. 

"Second  Priority  Prevision"  contains  50  quadrangles  surveyed  prior 
to  1926  not  included  in  "First  Priority  Revision".  These  require  revision 
of  cultural  features. 


It  is  proposed; - 

1.  That  the  23  unmapped  quadrangles  included  in  "First  Priority 
Mapping"  be  surveyed  and  mapped  between  1937  and  1939. 


2.  That  the  32  quadrangles  included  in  "Second  Priority  I.ia.pping" 
be  surveyed  a.nd  i'.i8.pped  between  1939  and  1942. 

3.  Tha.t  the  cultural  features  of  approximately  50  of  the  95  quad- 
rangles, included  in  "First  Priority  Revision",  surveyed  v.'ith  adequate  con- 
trol, be  revised  between  1937  and  1942. 


4.  That  a-ppro::imately  45  quadrangles  included  in  "First  Priority 
Revision",  surveyed  v.dth  inadequate  control,  be  resurveyed  and  mapped  be- 
tv/een  1942  and  1947* 

5»  Tha.t  the  cultural  features  of  50  quadrangles  included  in  "Second 
Priority  Revision"  be  revised  between  1942  and  1947. 

6.  That  the  cultural  features  of  all  topogi'aphic  sheets  be  revised 
periodically  vdth  a me.ximum  interval  of  10  years  between  revisions  for  any 


particular  shieet. 


w 0 s c • 

The  cost  of  topographic  mapping  for  Pennsylvania  is  approximately 
$55*00  a square  mile  or  slightly  more  tlian  8^2  cents  per  acre. 
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Topop;raphic  l.iaps  (co^rc  'd. ) 

revising  cultural  fec.tv.i-es  aniounts  to  opproxir.iaaely  05*  00  a square  mile  if 
air  photographs  are  available,  or  3/4-  cents  per  acre. 

Assivning  square  miles  per  quadrangle,  the  average  cost  of  map- 
ping a quaGrangle  will  be  $12,650.  The  cost  of  revising  cultural  features 
v/ill  be  $1150  a quadrangle  providing  that  single-Ions  air  photographs  are 
available. 

The  follov'i-ig  surniiie.ry  includes  the  cost  of  all  necessary  field  v/ork 
but  does  not  include  the  cost  of  engraving  and  publishiing  nor  the  cost  of 
air  photographs. 


Surriary  of  Cost 

of  Proposed 

Topographic 

Lapp' 

ing. 

First  Priority  Lfc.pping  - 23  quadrangles 

12,650 

$290,950 

Second  priority  llapping  - 32 

tt 

£ 

12,650 

- 

404,800 

First  priority  pLevisicn 

(a)  Pienapping  ApprcrJ-vately  46 

11 

c 

12,650 

- 

569,250 

(b)  Revising  Oultv.ral  Featv.res 

50  " 

1,150 

= 

57,500 

Second  Priority  Revision 

50  " 

e 

1,150 

57,500 

TOTAL  $1,380,000 

Under  a ten  year  progreja,  the  average  yearly  cost  will  be 


$138,000;  arid  on  the  pO  per  cent  ccope:rative  basis  the  average  yearly  cost 
to  the  State  v/ill  be  $69,000. 

The  average  annual  cost  of  keeping  the  cultural  features  of  all 
topographic  sheets  revised  periodically  at  intervals  of  10  years  will  be 
$27,600.  This  is  based  on  revising  24  quadrangles  a year  at  $1,150  each, 
and  is  exclusive  of  the  cost  of  publis’iing  and  of  air  photographs. 
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D.  SOIL  SURVEYS 


Definition  and  Use» 

Soil  surveys  provide  a deta.ilsd  inventor3'’  of  soil  resources.  The^?" 
e.re  of  tv/o  kinds.  One  is  called  a general  or  reconnaissance  survey,  the 
other  a detail  survey'’. 

Reconnaissance  soil  surve\'’s  are  of  a preliminary  no-ture  and  deter- 
mine in  a general  v;ay  the  large  and  most  Inportant  soil  areas.  The’/  are 
useful  for  delimiting  a.roas  viierein  detail  soil  survey’s  will  be  most  bene- 
ficial, and  furnish  general  information  covering  the  entire  state  for  use 
pending  the  completion  of  the  detail  surveys.  Reconnaissance  soil  isaps  in 
Pennsylvania  are  on  a scale  of  approximately  4 miles  to  the  inch. 

Detail  soil  surve\’'s  consist  of  tlie  more  accura-te  and  detailed 
determination  of  the  character,  composition,  location  and  extent  of  the  var- 
ious types  of  soil  and  tne  sub-surface  cci.ditions  affecting  them;  the  preseri- 
tat  ion  of  this  inf  orma-tioi:  in  diagra.mmatic  and  descriptive  foi'm,  and  an  anal- 
'sis  of  the  uses  to  v'hich  tlie  soil  :r.3.y  be  put  considering  agricultural  poten- 
tialities, erodabilit'y 5 and  other  factors.  A portion  of  a soil  mao  is  shown 
in  Figure  VII.  These  maps  are  made  on  a scale  of  Is  62/00  or  approximately 
one  mile  to  the  inch,  and  each  map  usually''  covers  a ccuntj^. 

During  the  last  few  ^/ears  soil  survey's  have  become  matters  of  major 
importance  to  many  varied  fields  of  interest  including  agricultural  industry’', 
soil  and  crop  research,  appraisal  of  xand,  soil  conservation,  flood  control 
and  particularly  to  all  fields  of  planning. 

The  soil  surve\r  is  of  cardinal  importance  to  an’/  land  use  study  or 
program.  Inasmuch  as  all  planning  must  be  bs.sed  largely’'  on  land  use,  the 
soil  survey  is  one  of  the  basic  sources  of  data  used  b^'-  regional  a.nd  State 
planning  agencies. 
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Soil 


Surveys 


In  Pennsylvania 5 tlie  soi.l  survey  v/as  started  in  the  Lancaster 
area  by  the  U.  3.  Departnent  of  A^i'iculture,  Bureau  of  Soils,  and  the  re- 
port issued  in  I9OO.  Since  the  3/ear  1907?  the  soil  survey  for  the  State 
has  been  carried  out  under  a cooperative  a,yree;nent  betv/een  ti.e  School  of 
Agriculture  and  Experiment  Station  of  the  Pennsylvania  State  College  and 
the  Bureau  of  Soils,  and  its  successor,  the  Bureau  of  Chemistry  and  Soils, 
U.  S.  Depa.rtment  of  Agriculture.  The  college  has  provided  funds  and  per- 
sonnel to  meet  approximately  50  per  cent  of  the  field  expenses.  The  cost 
of  publishing  the  reports  is  borne  by  the  Bureau  of  Chemistry  and  Soils, 

U.  S.  Department  of  Agriculture. 


Status. 


Figure  VIII  shcv/s  the  present  status  of  soil  surveys  in  Pennsyl- 


vania. 


Previous  to  ti-C  time  of  the  cooperative  e.greement,  the  Bureau  of 
Soils,  U.  S.  Departmeiit  of  Agriculture  made  detail.ed  surveys  in  the 
Lancaster,  Lebanon,  Lock  Haven  and  Johnstovn  area.s  and  in  Hontgomery  and 
Chester  Ccunties.  From  1903  to  1912,  under  the  cooperative  agreement,  a 
reconnaissance  survey  v/as  mads  vtiich  covered  th-e  enxire  State.  This  v/as 
fod-lov/ed  by  detail  county  survey's.  To  dc.ts,  detail  surveys  have  been 
made,  and  reports  publist.ed,  for  20  countios. 

Surveys  for  7 additional  counties  are  in  progress  in  the  field 
or  in  coarse  of  publication.  The  renort  for  Indie.na  County  v/ill  be  ready 
for  distribution  about  February  1937  5 'Ja.yne  County  about  June  1937s  Arm- 
strong a::d  Franklin  Counties  aoout  Jau_uary  1933;  Huntingdon  and  Bucks 
Counties  about  June  1933;  and  Graf  ord  County  about  September  1938. 

There  are  39  counties  in  Pennsylvania,  excluding  Philadelphia, 
for  vdiichi  no  detail  soil  surveys  hove  been  made. 
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Originally,  soil  surveys  v/ere  made  for  providing  an  accurate 
basis  for  the  adaptation  of  soils  to  crons*  Tliey  sought  to  present  o.s 
clearly  as  possible  the  conditions  of  an  area  in  such  a nanner  a.s  to 
make  it  possible  for  jDrospective  settlers  to  take  up  lands  suited  to 
certain  crops,  and  to  enable  land  oiniers  to  learn  from  the  experience 
of  other  localities  v/h:it  crops  vere  best  adapted  to  their  o\m  soils  and 
climatic  conditions. 

The  published  reports,  although  adequate  for  their  purnosa  v/hen 
published,  fail  to  meet  the  needs  of  the  many  fields  of  interest  which 
have  developed  during  the  past  few  years* 

The  recoruiaissance  soil  survey  of  the  State  is  considered  in- 
adequate for  present  da.y  use  and  r‘^:quires  revision.  Data  incl.uded  in  the 
27  detail  surveys  already  corapleted  can  be  utilized  in  iijaking  this  re- 
vision* In  addition  it  will  be  necessary  to  make  detail  surveys  of 
quarter-mile  wide  strips  forming  typica3.  sections  through  each  of  the 
39  counties  for  v/h.ich  detail  surveys  have  not  been  made*  The  base  map 
used  for  this  survey  is  inaccurate  and  xho  revision  should  include 
re-drafting  t’lis  map  on  a new  base  noxi  being  prepared  by  the  U.  S. 
Geological  Survey  for  tlie  Bureau  of  public  Roads,  Department  of  Agri- 
culture, scale  1:250,000  or  approximately  4 miles  to  the  incli. 

Detail  soil  surveys  made  prior  to  190?  (liont goners’-  and  Chester 
Counties)  are  considered  obsolete  because  of  advances  made  in  methods 
and  technique  since  that  time* 

Nine  of  tlie  County  reports  published  since.  I907  (Adams,  Blair, 
Cambria,  Clearfield,  Greene,  Lycoming,  L'ercer,  Tioga  and  V.h’-orning)  contain 
all  the  basic  data  that  can  bo  obtained  by  field  work,  but  require  re- 
v;riting.  since  they  lack  certain  informo.tion  such  as  crop  adaptation  and 
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coraparative  productivity  tables,  'iiich  are  cor.Gidercd  rieccss?.ry  for  present 
day  use. 

Fieports  for  nine  otnor  counties  published  since  1907  (Bedford, 
Berks,  Bradford,  Centre,  IHrie,  Lancaster,  Lehigh,  ;7asiiington  and  York)  •.'/ill 
require  considerable  field  v.'ork  as  ‘vel?.  as  rs-v:riting  to  bring  them  up  to 
date. 


Proposed  Program. 


The  soil  survey  for  Pennsylvan5-a  should  be  completed  mithin  the 
next  12  years. 

It  is  proposed; 

1.  That  the  rec onnaissance  soil  survey  of  tl.e  State  be  revised 
v/ithin  the  next  p'ee/r. 


2.  That  v'ithin  the  next  12 
for  tl'^e  39  unsurveyed  counties,  and 
ve^'^ed  prior  to  1907.  The  priorities 
depend  la.rgely  upon  tlie  availability 
graphs.  Tentative  priorities  of  the 
in  Figure  IX. 


p'aars  detail  soil  surveys  be  completed 
for  the  t'''o  counties  whicli  v/ere  sur- 
i or  these  detail  soil  surveys  rill 
of  topographic  maps  s.nd  air  photo- 
oro'posed  mapping  program  arc  indicated 


3.  That  during  the  soise  period 
16  counties  publislied  sirice  1907  be  rev 
field  v;ork  as  mry  be  necessary. 

The  nine  reports  not  requirinr.; 
the  winter  season  when  field  '.''ork  is  at 
completed  \7ithi}s  the  next  three  years. 

Priorities  for  revising  tlie  oth 


the  detail  soil  surve3''s  for  the 
sed  and  re-written  including  such 

ield  'vork  can  be  revised  during 
a stand- still.  These  should  be 

:r  nine  reports  should  be  coordi- 
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nated  with  those  for  un-mapped  counties  so  that  the  necessary  field  work 
can  be  done  when  a field  party  is  in  the  vicinity.  Tentative  priorities 
are  shown  in  Figure  IX. 

Cost . 

The  most  recent  detail  soil  survey  in  Pennsylvania  for  w'hich  costs 
are  available  was  made  in  Huntingdon  County  at  a cost  of  $11.55  a square 
mile.  It  is  believed  that  $12.00  a square  mile  v./ill  be  a reasonable  fig- 
ure for  estimating  the  cost  for  the  unsurveyed  counties,  assuming  th;t  ade 
quate  topographic  maps  and  single-lens  air  photographs  are  available. 

This  figure  does  not  include  the  cost  of  publication. 

The  following  is  a summary  of  estimated  costs  for  the  completion  of 
the  soil  survey  in  Pennsylvania,  publication  costs  are  based  on  a total 
of  5000  copies  of  each  coujity  report. 


Reconnaissance  survey 

- $ 

11,000 

New;  detail  soil  surveys  2A200  sq. 

mi.  £ $ 12.00 

- $ 

290,400 

Publication  of  al  county  reports 

$ 1500.00 

- $ 

61,500 

Publication  of  7 county  repor'ts 
(in  pi’eparation) 

S $ 1500.00 

- $ 

10,500 

Revising  and  publishing  9 county 
report  s 

£ $ 2750.00 

V 

24,750 

Revising  and  publishing  9 county 
reports 

@ $ 2000.00 

- $ 

18,000 

Total 

'p 

416,150 

Publication  costs  have  in  the  past  been  borne  by  the  Bureau  of 
Chemistry  and  .Soils,  U.  3.  department  of  Agriculture.  It  is  assumed 
that  this  practice  will  be  continued  in  the  future.  It  is  believed  that 
the  revision  and  publication  of  previously  published  soil  surveys  can  be 
carried  out  under  the  coopei'ative  agreement. 
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It  is  estii.iated  that  the  total  cost  to  the  School  of  Agriculture 
and  Experiiiiental  Station  of  Pennsylvania  State  College,  will  be  $172,075* 
This  will  amount  to  an  average  yearly  expenditure  of  $17,208  for  a period 
of  ten  years,  during  which  tine  the  field  v;ork  should  be  corapleted  in  order 
to  allov;  sufficient  time  for  completing  the  publication  of  the  reports. 

It  is  estimated  that  the  total  cost  to  the  U.  S.  Department  of  Agri- 
culture, Bureau  of  Chemistry  and  Soils  v;ill  be  $244,075?  v;hich  vdll  amount 
to  an  average  yearly  expenditure  of  $20,340  for  a period  of  twelve  years. 
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Definition  and  Use. 

Geologic  maps  indicate'^ 

1.  The  surface  areas  underlain  by  the  outcropping  rock  formations, 
including  in  particular,  if  present,  beds  of  coal,  limestone,  clay,  iron 
ore,  etc. 

2.  xireas  underlain  at  depth  by  rock  foriaations  or  mineral  deposits. 

3.  A representation  of  the  lay  or  structure  of  the  rocks.  If  the 
rocks  are  not  highly  folded,  this  may  be  by  structure  contours,  which  show 
what  the  topography  of  a selected  bed  wculd  be  if  the  o^'^erlying  rocks  were 
removed.  From  these,  the  depth  to  any  rock  at  aaiy  place  can  readily  be 
computed . 

4.  Economic  d^.ta.  This  is  presented  by  various  methods,  as  for 
example,  the  varying  thicxness  of  c..  coal  bed  is  shown  by  patterns  or  by 
"lines  of  equal  thickness".  Various  colors  indicate  the  particular  sands 
from  v'hich  oil  or  gas  -wells  are  getting  prod'uction.  A wide  variety  of  data 
of  value  to  the  mineral  industry  is  presented  in  this  manner. 

These  maps  and  their  acc  nnpL-a:ying  reports  are  of  use  primarily  to 
the  mineral  industry,  in  revealing  where  certain  rocks  or  mineral  deposits 
occur,  their  quality,  depth,  their  lay  or  position,  and  extent.  They  are 
much  used  by  the  ccnstruction  industries  desiring  loc^l  material  for  struc- 
t ires  to  be  built,  or  in  revealing  xha  kind  of  rock  ’underlying  the  s-urface 
and  to  be  enco'Lint ered  in  foundations  for  dams,  bridges  or  buildings,  or  in 
ditches  for  pipe  lines,  grading  for  rcnds,  and  so  on.  They  are  of  value 
to  those  interested  in  soil  conservation,  r esetxlement , and  all  pncJ.ses 

of  land  use  and  planning.  The}  are  also  used  by  students  of  geology 

Reduced  from  a longei-  rep'ort  prepared  for  the  Fennsylvcuiia  State  Plan- 
ning Beard,  by  Dx’ . George  K.  nsliley,  State  Geologist, 
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Geolo;^ic  I.Iaps  (cont* d.  ) 


and  physiography,  by  tourists  and  persons  interested  in  v/hat  underlies  the 
surface,  \7hether  frorc  curiosity  or  to  determine  land  values,  as  of  estates 
or  farm  land. 

Status. 

Geologic  mapping  in  Pennsylvania  has  ;ia.d  three  stages.  In  I85S 
as  a result  of  tl:e  'uork  of  the  First  Geological  Survejr  of  Pennsylvania,  a 
geologic  nap  of  the  State  v;as  published  on  the  scale  of  one  inch  equals 
six  miles.  Eet’ueen  lS74  and  1395  as  a result  of  vork  by  tlie  Second  Geolog- 
ical Surve3'  of  Pennsylvania,  pi’acticall'/  all  of  the  State  mas  covered  by 
countji'  units  on  the  scale  of  one  inch  equals  t\''o  miles.  In  a fern  areas 
topographic  maps  v/ere  made  and  naps  on  the  scale  of  one  inch  equals  8OO 
feet  mere  publish.ed.  covering  the  anthracite  fields.  These  sho'.ued  coal 
outcrops,  vorkings,  mined  out  and  uirmined  areas  a.nd  other  mineralogic  data. 

In  1399  the  Sta.te  entered  into  a cooperative  compact  mith  the  U.  S. 
Geological  Survey’’  03'  v.iiich  that  Survey  v.ms  to  continue  topographic  mapping 
and  to  ujidertahe  cocperative  geologic  mapping  using  topograpliic  maps  as  a 
base.  Since  1:-19  geologic  ma.pping  has  been  done  with  and  with.out  cooper- 
ation. To  Janua' 

reports  pujlib]:.ed,  and  ?:,ol6  square  miles  ibave  been  surve^'ed  for  which 
reports  have  not  been  pubiism^ed.  A total  of  I5j293  square  miles  or  nrac- 
tically  one-t'.-ird  of  'ch.e  State  has  been  surveyed.  Figure  X indicates  the 
status  of  geologic  mapping  in  Penns^/lvania. 

In  addition  to  the  mapping  just  described,  a large  amount  of  pre- 
liminary^ mapping  has  been  done  in  connection  v.dth  studies  of  old  rock  units, 
perlmps  several  thousand  feet  thick.  These  are  being  subdivided,  so  as  to 
delimit  portions  having  possible  economic  value  or  for  the  determination  of 
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structure.  All  of  these  data  will  fit  into  and  aid  materially  in  the  de- 
tailed geologic  napping  to  come  later. 

In  the  past  most  of  the  detailed  geologic  mapping  has  been  done 
and  publislied  by  fifteen-minute  quadrangles.  Recently  the  v/crk  has  been 
done  or  at  least  publis!-ed  by  counties.  The  only  counties  completely  sur- 
ve3''ed  are  Adarcsy  Greene,  Wasliington,  Allegheny,  Chester,  Cela'.vare,  Fa^yette, 
and  Philadelphia.,  Reports  have  been  published  for  Adai.is  a.nd  Greene  Counties. 
The  Fayette  County  report  is  about  ready  for  publication. 

The  time  required  for  geologic  mapping  cannot  be  forecast  as  accu- 
rately as  for  other  t^/^pes  of  mapping,  I.Iuch  of  the  preliminary  v;ork  has 
been  finished.  A groat  amount  of  the  past  v/ork  has  been  in  the  fields  of 
coal,  gas  and  oil  which  involved  the  collecting  of  a la.rge  amount  of  under- 
ground data  and  v/ell  records.  This  will  not  be  necessary''  in  much  of  the 
remaining  area  to  be  surveyed. 

At  the  present  rate  of  mpping,  making  allowances  for  the  slightly 
higher  standards  v;hich  are  now  nece3sa?:'y,  it  ''ill  require  120  j^ears  to 
complete  the  geologic  .map  of  Pennsylvania. 

Proposed  prograiu. 

It  is  proposed  that  the  rate  of  geologic  mapping  be  accelerated  in 
Pennsylvania  to  provide  for  the  compj.etion  of  the  \7ork  v.'ithin  the  next  20 
years  by  the  Pennsylvania  Topographic  and  Geologic  Survey  in  cooperation 
v:ith  the  U.  S.  Geological  Survey. 

It  is  proposed  that  the  esi-rly  reports  and  maps  be  revised  during 
the  next  tv/enty  years. 

Priorities  for  geologic  mapping  should  be  predicated  on  future 
trends  in  the  economic  development  of  tlie  State  as  ’-.cell  as  on  future  dis- 
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coverios  of  mineral  deposits.  For  this  reason  it  is  not  considered  feas- 
ible to  assign  tentative  priorities  for  the  geologic  U0.pping  program. 

It  is  proposed  that  tiie  geologic  mapping  program  for  the  1937-1938 
biennium  inclr.de  tl:e  map'oing  of  IpOO  square  miles  and  that  this  be  increased 
bj/’  1000  square  miles  each  bierniiuiri  until  a rate  of  4500  sci.iare  miles  per 
biennium  is  attained;  that  tlae  rate  of  4500  square  miles  per  bienniur.i  be 
maintained  foi'  six  years,  a.nd  that  the  program  be  then  decreased  by  1000 
square  miles  per  biennium  until  the  rate  of  ].500  square  miles  is  reached. 


Cost# 

It  is  estimated  that  on  the  average,  the  cost  of  mapping  the  un- 
mapped portions  of  Pennsylvania  v/ill  be  $40  per  square  mile,  or  approxi- 
mately $1,200,000. 


The  cost  of  revising  the  early  publislied  reports  v/ill  be  approxi- 
mately $300,000. 

The  total  cost  of  the  proposed  progr&.m  is  estimated  to  be  $1,500,000. 


The  follow: 

ing  table  indicates 

the  cost  per 

biennii'm. 

1937-38  - 

$ 90,000 

1947-48  - 

$210,000 

1939-40  - 

0 

0 

0 

'.-"1 

1 — 1 

1 

0 

U'N 

1 

0^ 

W- 

I — 1 

170,000 

1941-42  - 

170,000 

1951-52  - 

130,000 

1943-44  - 

210,000 

1953-54  - 

90,000 

1945-46  - 

210,000 

1955-56 

90,000 

In  the  pas' 

t,  the  U.  S.  Geolog 

ical  Survey  has  borne  a portion  of 

costs^  3.1though  the  cooperati.ve  compact  does  not  provide  that  the  U.  S. 
Geological  Survey  bear  a,ny  definite  percentage  of  the  cost,  it  is  believed 
that  the  total  cost  of  the  proposed  program  should  be  shared  equally  by  the 
cooperating  agencies. 
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Sample  of  Aerial  Photograph  half  tone  reproduction. 

Photo  by  Aero  Service  Corp. 


Figure  II. 
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Figure  III.  Sample  of  Topographic  Map. 
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iiws  (-1^  incii linearly  I miles),  with  a contour  mterval  of  25  to 
100  feet. 

A topographic  survey  of  Alaska  has  been  in  progress  since 
1898,  and  nearly  43  per  cent  of  its  area  has  now  been  mapped. 
About  10  per  cent  of  the  Territory  has  been  covered  by  recon- 
naissance maps  on  a scale  of  or  about  10  miles  to  an 
inch.  Most  of  the  remaining  area  surveyed  in  Alaska  has 
been  mapped  on  a scale  of  25o^,,but  a;bout  4,000  square  miles 
has  been  mapped  on  a scale  of  ^ or  larger. 

The  Hawaiian  Islands,  with  the  exception  of  the  small 
islands  at  the  western  end  of  the  group,  have  been  surveyed, 
and  the  resulting  maps  are  published  on  a scale  of 

The  features  shown  on  these  maps  may  be  arranged  in  three 
groups — (1)  water,  including  seas,  lakes,  rivers,  canals,  swamps, 
and  other  bodies  of  water;  (2)  rehef,  including  mountains, 
hills,  valleys,  and  other  features  of  the  land  surface;  (3)  culture 
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Sample  of  Soil  Siirvciy  Map 
Figure  VII 
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appendix  b 


RESOLUTION 

adopted  by 

pennsylVxiNIa  ST.^^T£  ?lai:king  board 

V.HERE/iS , t?ie  completion  of  the  twenty-five  mile  spacing  of 
horizontal  and  vertical  control  surveys  is  basicly  essential  to  the 
completion  of  the  topographic  mapping  of  the  State  which  the  Board  is 
anxious  to  promote. 

/iMD  WHERSn-S,  the  system  of  plane  coordinates  proposed  for 
adoption  by  the  Board  and  described  in  a bulletin  issued  by  the  Board, 
is  basicly  dependent  on  this  work. 

THEREFORE  BE  IT  RESOLVED,  that  we  urge  our  representatives 
in  Congress  to  do  everything  in  their  power  to  introduce  and  further 
the  passage  of  a bill  irm-iie liat ely  appropriating  the  sura  of  $113,350 
to  the  United  States  Coast  and  Geodetic  Survey,  Department  of  Comrrierce , 
for  the  purpose  of  coinplet ing  the  twenty-five  mile  spacing  of  horizon- 
tal and  vertical  control  surveys  in  the  State  of  Pennsylvania,  includ- 
ing tne  necessary  coinnect ions  to  similar  surveys  in  adjoining  states, 
the  computation,  adjustment,  and  pubii.cation  of  the  final  results. 

Att  est  ed : 


State  Planning  Board 
May  08,  1936. 
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PROPOS.ilD  DFJIPT  FOR  A BILL 


To  provide  for  tlie  completion  of  tlie  tv;enty-f ive-uile  spacing  of 
horizontal  and  vertical  control  surveys  in  the  State  of  Pennsylvania. 

1 Be  it  enacted  by  the  Senate  o.nd  House  of  Representa- 

2 tives  of  the  United  States  of  Ainerica  in  Congress  assembled, 

3 That  the  siun  of  $113,350  is  h.ereby  authorized  to  bo  appro- 

4 priated,  from  funds  of  tr.e  Treasury  not  otlior'.'iise  obligated, 

5 to  th.e  United  States  Coast  and  Geodetic  Survey,  Depart- 

6 ment  of  Commerce,  for  the  purpose  of  completing  the 

7 tv.^enty-f ive-mile  spacing  of  horizontal  and  vertical  control 

8 survey's  in  tr.e  State  of  Pennsylvania,  including  the  necessary 

9 connections  no  similar  surveys  in  adjoining  States,  the  compu- 

10  tation,  adjustment,  and  publication  of  final  results. 

11  SBC.  2.  That  this  anoinit  be  Lmuediately  available 

12  and  expenditures  authorized  to  continue  until  June  30,  1937, 

13  both  in  the  District  of  Columbia  and  elsev/here  e.s  deemed 

14  necessa.ry. 
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APPEI'JDIX  C 


Departiaents  and  apciicios  interested  in  Air  Photographs. 


STATE  DA  PARTI  SFTS 
Department  of  Agriculture 
Fish  Commission 

Department  of  Forests  and  'Taters 
Bureau  of  Forests 
Division  of  Parks 
Water  and  Pov;er  Resources  Board 
Bur  oe.u  of  V/o.t  c r s 

Division  of  Hydrography 
Game  Commission 
Department  of  Health 
Sanitary  Water  Board 
Department  of  Highways 
Department  of  Internal  Affairs 
Bureau  of  Land  Records 
Topographic  1 Geologic  Survey 
Depai'tnent  of  Military  Affairs 
Department  of  Mines 
Department  of  Puolic  Instruction 
Public  Service  Commission 
State  Police 
State  Planning  Board 
State  College 

School  of  Agriculture  and 
Enperiraent  Station 


FEDERIL  AGEHCIZS 
Soil  Conservation  Service 
Emergency  Conservation  Work 
Federal  Board  of  Surveys  and  Maps 
Resettlement  Administration 
Post  Office  Department 
Rural  Electrification  Administration 
Coast  and  Geodetic  Survey 
Geological  Survey 
National  park  Service 
Forest  Service 

U.  S.  Army,  Corps  of  Engineers 
Public  Works  Administration 
Weather  Bureau 
Bureau  of  Public  Roads 
Bureau  of  Chemistr}'-  and  Soils 

OTHER  AGENCIES 
All  local  taxing  bodies 
All  regiorial  planning  agencies 
All  county  planning  agencies 
All  local  planning  agencies 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 


February  8,  1937 


The  Honorable  George  H.  Earle,  III 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Earle; 

The  State  Planning  Board  recaaomends  for 
your  consideration  the  attached  booklet  entitled  '^Municipal 
Borrowing  Power,  Debts  and  Unemployment.'* 

This  material  has  been  developed  by  Professor 
Karl  Scholz,  of  the  University  of  Pennsylvania,  with  the 
assistance  of  a W.P.A.  project  sponsored  by  the  Department  of 
I*bor  and  Industry. 

The  Board  feels  that  the  change  in  the  basis 
of  municipal  box*rowing  power  is  very  desirable  and  therefore 
urges  that  every  effort  be  made  to  pass  the  suggested  Con-* 
stitutional  imendment. 


Respectfully  submitted, 


rOiJY  — 


Bashore 


Chi 


rman 
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PREFACE 


The  follov/ing  stady  of  municipal  borrowing  power,  debts  and 
unemplojnnent  was  made  in  collaboration  with  the  staff  of  the  Pennsyl- 
vania Department  of  Labor  and  Industry,  R.  P.  A.  project  entitled 
^Graphical  Presentation  of  Data  and  Statistics  on  Labor  and  Emplo^.anent, 
including  the  Effects  upon  These,  of  Relief  and  Reemployment  Activities 
of  State  and  Federal  Agencies."  Inasmuch  as  constitutional  borrowing 
power  of  coiffiuunities  in  the  Gormnonwealth  of  Pennsylvania  is  limited  to 
a stated  percentage  of  taxable  property  values,  this  borrowing  capacity 
showed  a pronounced  decline  during  the  years  of  the  depression  with  de- 
clining property  values.  In  consequence,  inany  communities  could  not 
legally  finance  useful  public  works  with  the  aid  of  loan  funds  and  thus 
help  to  relieve  uneraplo^cnent.  The  proposals  contained  in  this  study, 
if  adopted,  are  intended  to  correct  certain  defects  in  the  statutory 
debt  limits,  and  to  provide  a reserve  of  legal  borrowing  povier,  so  that 
it  may  be  employed  to  yield  maxiinum  benefits  to  the  coimnunities. 


Karl  Scholz 


Philadelphia , 
December,  1356. 
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MUNICIPAL  B0RR07/IHG  POV/ER.  DEBTS  AND  UNEMPLOrwENT 


A.  ~ Guides  to  Local  Borrowing . 

A sound,  borrowing  policy  for  capital  expenditures  in  local  com- 
munities should  be  guided  by  the  ability  to  pay  principle,  in  boom  as  well 
as  in  depression  periods.  The  application  of  this  principle  necessitates 
not  merely  the  careful  budgeting  of  capital  expenditures,  but  also  the 
effective  forward  planning  of  a program  of  useful  public  works.  Further- 
more, it  requires  the  proper  timing  of  capital  outlays,  to  be  financed  out 
of  loan  funds,  so  that  they  may  yield  the  maximum  net  benefits  to  the  com- 
munities . 

Again,  sound  procedure  suggests  a policy  of  debt  amortization, 
which  will  result  in  retiring  a public  debt,  before  the  physical  facilities, 
financed  mth  loan  funds,  are  worn  out.  Othei'wise,  tax  payers  may  be  made 
to  pay  for  puolic  projects  iii  the  future,  from  which  they  no  longer  derive 
any  benefits.  Moreover,  municipal  bonds  shouJd  be  made  callable,  within 
reasonable  periods  of  timis,  so  as  to  be  able  to  take  advantage  of  favor- 
able money  market  conditions  for  refinancing.  Debt  amortization  over  a 
period  of  fifty  years,  as  is  permitted,  for  instance,  in  the  Constitution 
of  the  Comroonvyealth  of  Pennsylvania,  may  easily  lead  to  saddling  communities 
Vi/ith  debt  service  charges  long  after  the  public  works,  initially  financed 
with  loan  funds,  have  become  either  obsolete  or  useless. 

Capital  expenditures  ou.t  of  loan  funds  may  properly  be  incurred 
for  a variety  of  purposes  by  local  coimnunities . There  may  be  sound  economic, 
reasons  for  financing  emergency  expenditures  for  relief  purposes  during  a 
depression  period,  at  least  in  part,  by  borrowing.  To  increase  taxes,  at 
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a time  when  bank  deposits  are  shrinking,  because  of  rapid  liquidation  of 
private  debts,  would  tend  to  reduce  still  further  the  available  monetary 
buying  power,  represented  by  such  deposits.  In  consequence,  prices  would 
be  further  depressed,  and  unemployment,  ce.lling  for  still  more  relief, 
Y/Ould  be  accentuated.  When  monetary  buying  power,  in  the  form  of  deposit 
currency,  is  shrinking,  the  expansion  of  media  of  pa^mient  out  of  public 
loan  funds  for  relief  purposes,  may  thus  help  to  counteract  debt  deflation 
and  to  stabilize  prices.  But,  v/herever  possible,  such  relief  expenditures 
should  be  coordiiiated  with  a forward  planned  public  -works  program.  Other- 
wise, relief  expenditures  become  cnarity  rather  than  service  payments. 

Moreover,  municipalities  may  employ  loan  funds  for  self-liquidat 
ing  public  projects  such  as  m.unicipal  transportation  systems,  water  works 
and  the  like.  Borrowing  to  finance  these  self-liquidating  public  works 
Y/ill  not  increase  the  debt  service  charges  which  must  subsequently  be  met 
out  of  ta_x  revenues. 

iinaliy,  local  communities  may  properly  incur  debts  to  finance 
the  construction  of  useful  public  projects,  such  as  schools  and  libraries, 
which  yield  up  their  benefits  to  the  community  over  a relatively  long 
period  of  time.  In  an  economic  sense,  these  expenditures  are  just  as  pro- 
ductive as  are  self-li 'iuidating  public  projects,  even  though  they  do  not 
yield  the  revenues,  in  a commercial  sense,  that  are  necessary  for  their 
repaym.ent.  Such  capital  fiiiancing  is  intended  to  coordinate  the  costs  of 
durable  projects  with  the  long  run  benefits  derived  from  them.  It  is 
analogo'us  to  installmeiit  financing  of  durable  consumers'  goods  such  as 
homes,  furniture  and  automobiles. 

On  tiie  other  hand,  sound  procedure  in  municipal  finance  would 
not  sanction  the  funding  of  current  budgetar-y  deficits.  To  do  so  in  order 
to  hold  down  taxes  would  in  reality  be  a form  of  self-deception  and  might 
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easily  lead  to  serious  fiscal  difficulties.  Agoin,  it  is  obviously  unsound 
to  utilize  sinking  fund  appropriations,  intended  for  debt  retirement,  to 
finance  current  operating  expenses.  Nevertheless,  this  practice  of  "short 
changing"  sinking  fund  to  conceal  budgetary  deficits  for  current  operations 
has  been  pursued  in  recent  years  by  many  American  municipalities. 

The  foregoing  general  guides  to  municipal.  borrov;ing,  hov/ever, 
serve  in  the  nature  of  directives  rather  than  of  checks  to  such  borrov/ing. 
Nevertheless,  both  guides  and  checks  are  essential  to  a sound  policy  of 
financing"  municipal  capital  expenditures  with  the  aid  of  loan  funds,  a set 
of  brakes  on  an  automobile,  moving  along  the  highv/ay,  is  a'S  important  as 
the  steering  wheel.  vVithout  either,  travel  would  be  hazardous,  to  say  the 
least.  So  also  on  the  highway  of  municipal  capital  outlays.  Legal  checks 
should  play  as  significant  a role  in  curbing  "run  away"  expenditures  out  of 
loan  funds  as  economic  guides  perform  in  giving  them  direction. 

B.  ~ Checks  on  Public  Borrowing  by  Local  Comr.'.unities 

properly  interpreted,  constitutional  or  statutory  limitations  on 
municipal  borrowing  are  nothing  more  than  checks  on  the  expansion  of  debts. 
They  are  not  guides  to  a sound  economic  and  fiscal  policy  of  debt  creation. 
Nor  are  they  to  be  regarded  as  an  indicator  of  the  "margin  of  solvency"  of 
a community  as  they  are  alleged  to  have  been  interpreted  in  our  municipal- 
ity. 

Legal  debt  limits  are  in  the  nature  of  negative  rather  than  of 
positive  indicators  of  debt  policy.  They  establish  the  limits  beyond  which 
a community  may  not  go  but  they  do  not  indicate  how  far  it  is  economically 
advisable  to  go  within  these  limits.  Unfortunately,  the  legal  debt  limits 
prevailing  in  most  coimnunities  at  present  tend  to  be  perversely  elastic. 
They  expand  when  they  should  contract  cUid  contract  when  they  should  expand. 
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Figuratively  speaking,  they  tend  to  release  the  brakes  ^'hen  they  should  be 
applied  and  to  apply  them  when  they  should  be  released. 

This  fact  was  strikingly  demonstrated  by  conditions  developing 
out  of  the  depression  of  the  early  thirties  as  a result  of  which  many 
American  cities  were  confronted  with  a serious  dilemma. 

Their  legal  borrowing  power  based  on  a stated  percentage  of  tax- 
able property  valuation  shrank  as  these  property  values  declined.  They 
were  thus  restricted  in  obtaining  sorely  needed  loan  funds  to  take  advant- 
age of  low  construction  costs  and  to  aid  in  relieving  unemployment  by 
engaging  in  a program  of  useful  public  works.  At  a time  when  private  debts 
were  contracting,  it  was  widely  held  that  an  expansion  of  public  debts  to 
finance  the  construction  of  useful  public  v/orks  would  serve  to  counteract 

the  vicious  circle  of  credit  deflation  and  to  stimulate  the  revival  of 

1 / 

private  enterprise.  —> 

But  statutory  and  constitutional  limitations  were  found  to  be  a 
major  obstacle  to  the  expansion  of  municipal  borrowing.  During  the  boom 
years  prior  to  1929,  many  American  cities  had  expanded  their  debt  load  with 
rising  prosperity  values  so  extensively  that  v/hen  the  decline  in  these 
property  values  came,  positive  legal  borrov/ing  capacity  v;as  soon  converted 
into  negative  borrowing  power.  Municipal  budgets,  moreover,  had  been  exces- 
sively burdened  with  debt  service  charges  during  the  boom  years.  Consequent' 
ly  the  possibilities  of  expanding  municipal  debts  for  capital  outlays  dur- 


1/  The  allegedly  beneficient  effects  of  a program  of  public  works,  financed 
with  loan  funds  curing  periods  of  business  depression,  have  been  widely 
discussed  in  recent  years.  See  particularly  such  treatises  on  the 
subject  as  ’’Public  7/orks  in  Prosperity  and  Depression,"  by  Arthur  D. 

Gayer;  "The  Relation  of  Home  Investment  to  Unemployment,"  by  R.  F.  Kahn 
in  Economic  Journal,  June  1931;  "The  Means  to  Prosperity,"  by  J.  M. 

Keynes;  "Economic  Effects  of  Changes  in  Consumers’  Demand,"  by  Mark 
Mitnitzky,  in  Social  Research,  May  1934;  and  "Economics  of  Planning  Public 
Works",  by  John  Maurice  Clark,  for  National  Planning  Board,  Washington, 


1935. 
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ing  the  years  of  the  depression  from  1930  to  1935  v/ere  restricted  not 
merely  because  of  extensive  municipal  borrov/ing  during  the  earlier  years 
of  prosperity,  but  also  because  of  the  sti'ain  on  municipal  budgets  growing 
out  of  the  resultant  relatively  constairit  debt  service  ch.xrges  in  the  face 
of  declining  tax  revenues. 


C_; - Illustration  of  Perversely  Elastic  Legal  Debt  Limits 

The  foregoing  general  observations  may  be  illustrated  specific- 
ally by  data  pertaining  to  constitutional  debt  limits,  outstanding  indebt- 
edness chargeable  against  these  debt  limits,  actual  debt  service  charges 
and  declining  taxable  property  valuations  in  recent  years  in  the  City  of 


Philadelphia. 

The  basis  of  borrowing  for  non-self  supporting  debts  is  laid 
down  in  the  Constitution  of  the  ConnionY/ealth  of  Pennsylvania.  Article  9, 
Section  8,  of  the  Constitution,  insofar  as  it  pertains  to  legal  debt  limit 
of  the  City  of  Philadelphia,  provides  that : 

**The  debt  of  the  City  of  Philadelphia  may  be  increased  in 
such  amount  that  the  total  city  debt  of  said  city  shall  not  ex- 
ceO'd  ten  (IC)  per  centun.  upon  the  assessed  value  of  the  taxable 

property  therein. In  ascertaining  the  borrov;ing  capacity 

of  the  City  of  Philadelphia,  at  any  time,  there  shall  be  deduct- 
ed from  such  debt  so  much  of  the  debt  of  said  city  as  shall  have 
been  incurred,  or  is  about  to  be  incurred,  and  the  proceeds  there- 
of to  be  expended,  or  about  to  be  expended,  upon  any  public  im- 
provem.ent,  or  in  the  construction,  purchase  or  condemnation  of 
any  public  utility  or  part  thereof,  or  facility  therefore,  if 
such  public  improvement  or  public  utility,  or  part  thereof, 
whether  separately,  or  in  connection  vdth  any  other  public  im- 
provement or  public  utility  or  part  thereof,  may  reasonably  be 
expected  to  yield  revenue,  in  excess  of  operating  expenses 
sufficient  to  pay  interest  and  sinking  fund  charges  thereon." 

Thus,  totally  self-supporting  miunicipal  indebtedness  is  not 
chargeable  against  the  constitutionally  established  debt  limits,  but  only 


that  portion  of  the  total  debt  v;hich  has  to  be  supported  primarily  out  of 
tax  revenue. 


5 


2048 


■I 


i • 


vla-i':  H^e 


'-.'^iv-'-i^ '».  0'.:;: 


Vi  .r:  -■ 

s ..  Pfi4 , 

.?e.- 

,, 


, J ' *;  • 

c h.i.H.  '.. 


V i 


•'  , i 


.«..'  \ . '. ...  .1  ,-. 


M , . ,'  :•  '7: 


vnr.r.:,.;  ”::-^V 


■ 'iiS'? 


iiij. 


i ^ .t 


'|  f -•-■t  * " • :'  ’ir 

'•'  •.  '.4  I..1  *1  * -A-  n-in  . 


■;■:■:■  xSdkH'k, 


.>W.f;vd, L-'  ;■:  ’ 
'■’r-.?  :,.^/-  --i  • 


<- . 'f  fi 


’;v,;  V 


, yX:  '*'4 


■ ■:-^  ;::r  4Xi:, 


’.  ' ’■  . . ••  f-^.‘i.jcr*:?'.;'ii.i 


i -^ud-,  0^1 

' ' ' ■ ’ 

' ' ’.  ■ '■'  '■■  ■ ' , ' -"■'•toI  ' tf' 

. .:  -,': -V^r  " ■ '■  dx:x 

A^^ym.mx-  m3:m 


il 


m 


The  trend  in  the  constitutional  debt  lircits  for  non-self  support- 
ing indebtedness  in  the  City  of  Philadelphia  from  1915  to  1935,  inclusive, 

2/ 

based  on  10  per  cent  of  taxable  property  values  is  indicated  on  Chart  No.l. 

It  shows  an  aggregate  statutory  borrov/ing  capacity  of  nearly  $480,000,000 
in  1930,  but  a subsequent  decline  of  24,6  per  cent  to  about  $361,900,000  in 
1936.  Prior  to  1930,  the  legal  borrov/ing  limits  of  the  city  had  expanded 
from  year  to  year  as  taxable  property  values  increased,  v/hile  municipal  in- 
debtedness, chargeable  against  constitutional  borrowing  capacity,  also 
expanded. 


Although  net  funded  indebtedness  of  the  City  of  Philadelphia  is 

not  an  accurate  indicator  of  municipal  indebtedness  chargeable  against 

statutory  debt  limitations,  nevertheless,  it  serves  to  illustrate  the  trend 

in  the  grov/th  of  the  public  debt  of  the  city.  From  time  to  time,  official 

computations  have  been  made  of  the  actual  outstanding  net  indebtedness, 

chargeable  against  constitutional  debt  limits.  These  computations  were 

found  to  vary  between  tv/o  and  ten  per  cent  of  the  net  funded  indebtedness 

3/ 

outstanding  for  approximately  corresponding  periods  in  recent  years. 

In  earlier  years  the  disparity  between  net  funded  debts  and  debts  charge- 
able to  debt  limits  was  often  somewhat  larger.  Authorized  loans,  charged 
against  legal  debt  limits,  did  not  appear  in  net  funded  debts  until  these 
loans  had  been  issued  and  were  outstanding.  Thus,  the  aggregate  net  funded 
indebtedness  (arrived  at  by  deducting  sinking  fund  accumulations  from 

2/  Cf.  Statistical  Table,  .appendix,  page  A-1 

3/ 


Date 

Net  Funded  Debts 

Debts  Chargeable  to  Debt 

Limj  t s 

1930 

$ 420,622,400 

$ 459,547,389 

(Feb.  26, 

1930) 

1932 

448,219,800 

454,510,657 

(March  7, 

1932) 

1933 

445,422,100 

433,496,572 

(April  19 

, 1933) 

1934 

431,915,500 

404,970,753 

(May  12, 

1934) 

Data  from 

statements  of  the  debt 

of  the  City  and  debt  incurring  capacity 

at  various 

dates,  in  Journal  of 

City  Council,  Philadelphi 

a. 
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CHART  1 


gross  debts)  gives  only  an  approximate  indication  of  the  relationship  be- 
tv;een  the  outstanding  debts,  chargeable  against  debt  liiriits,  and  actual 

4/ 

legal  borrowing  capacity.  This  relationship  is  illustrated  on  chart  No. 2. 

It  indicates  that,  prior  to  1932,  the  City  of  Philadelphia  had  unimpaired 
constitutional  borrowing  capacity,  but  in  subsequent  years  the  decline  in 
taxable  property  valuation  converted  the  positive  into  negative  borrov;ing 
limits.  Beginning  in  1924,  the  gap  between  legal  debt  limits  and  outstand- 
ing net  funded  indebtedness  closed  more  and  more.  The  reserve  legal  borrow- 
ing capacity  apparently  decreased  until  it  disappeared  in  1932.  (See  chart 
No.  3.) 

Ease  of  public  borrowing,  and  an  ample  margin  of  legal  capacity 
to  borrow,  aided  in  stimulating  the  expansion  of  public  construction  with 
the  use  of  loan  funds  during  the  boom  years,  prior  to  1930,  and  continued 
into  the  early  years  of  the  depression.  But  with  the  decline  in  taxable 
property  values,  as  a result  of  the  general  deflation  of  the  price  struc- 
ture, statutory  borrowing  capacity  also  began  to  shrink.  Thus,  it  became 
increasingly  difficult,  and  eventually  impossible,  to  expand  municipal 
capital  expenditures  out  of  loan  funds,  with  a view  to  taking  advantage  of 
lov^er  construction  costs  and  also  to  alleviating  mass  unemployment. 

Debt  service  charges  increased  directly  with  the  growth  in  net 
funded  debts  prior  to  1930.  But  subsequent  "short  changing"  of  sinking 
fund  appropriations  brought  about  an  irregular  lag  between  the  aggregate 

debt  service  charges  and  the  outstanding  net  funded  indebtedness.  This  is 

6/ 

shown  in  the  comparative  indices  on  chart  No.  4. 

i/  Of.  Statistical  Tables,  Appendix,  page  A"2 
5/  Of.  Sxatisiical  Tc^bles,  Appendix,  page  A-3 
6/  Of.  Statistical  Tables,  Appendix,  page  A-a 
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RATIO  OF  LELGAL.  MUNJICIPAL.  DEI  BT  LI  MIT'S  TO  MUNICIPAL  NEIT 

FUNDED  DEBT 
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CHART  3 


TREKID  irsl  INiDICES  OF  DEBT  SERVICE!  CHAROEa  AND  NET 

FUNDED  MUNICIPAL  DEBT 

1915-19?? 


CHART  4 


On  the.  other  hand,  the  trend  in  intei’est  payments  on  municipal 
indebtedness  follov/ed  the  trend  in  outstanding  net  funded  debts  very  closely 
over  the  period  exarr.ined  although  rising  interest  rates  v;ere  indicated  after 
1927.  Chart  No.  5 shov/s  the  relationship  between  the  trend  in  interest  pay- 

7 / 

ments  on  public  debts  and  net  funded  debt  outstanding. 

Partly  because  of  increasing  interest  rates  on  public  loans  after 
1925  and  partly  because  of  shrinkage  in  municipal  tax  revenues,  derived  from 
levies  on  real  and  personal  property  values  after  1929,  interest  charges  rep- 
resented an  increasing  percentage  of  tax  revenues,  particularly  between  1928 
£“.nd  1934.  '.Vhereas,  in  1920  such  interest  payments  on  outstanding  municipal 
debts  absorbed  only  16.2  per  cent  of  the  aggx'egate  tax  revenue  collected, 
they  had  increased  to  41.7  per  cent  of  the  taxes  collected  in  1934.  This 

upward  trend  in  tax  revenues  absorbed  by  interest  payments  on  municipal  debts 

8/ 

is  indicated  on  Clvart  No.  6. 

In  the  face  of  the  foregoing  facts  pertaining  to  the  City  of 
Philadelphia,  it  was  proposed  in  1936  to  expand  the  legal  borrowing  power  of 
the  city  still  further.  A constitutional  amendment  was  drawn  up,  intended 
to  raise  the  legal  borrowing  limits  of  the  City  and  County  of  Philadelphia 
to  15  per  cent  of  tne  taxable  real  property  valuation,  instead  of  ten  per 
cent  of  the  total  taxable  property  valuation,  both  real  and  personal,  as 
provided  for  in  the  Constitution  of  the  Conurionvxealth  of  Pennsylvania.  Per- 
sonal property  valuation  was  omitted  from  the  proposed  new  borrowing  basis, 
in  view  of  both  the  relative  instability  und  t he  uncertainty  of  such  property 

2/  Cf.  Statistical  Tables,  Appendix,  page  A"5 

8/  Cf.  Statistical  Tables,  Appendix,  page  A-6 

Debts  of  th.e  Philadelphia  School  District,  as  well  as  interest  and 
amortization  charges  on  these  d.;bts,  are  not  included  in  the  foregoing 
analysis . 

The  effectiveness  of  limiting  borrowing  power  to  a percentage  of  taxable 
property  valuation  in  an  assessment  area  nas  been  questioned,  in  view  of 
the  multiplicity  of  local  governmental  units  with  overlapping  powers  to 
incur  debts.  But  there  appears  to  be  no  sound  reason  why  the  aggregate 
limits  for  incurring  municipal  indebtedness  should  not  be  legally  regulat- 
ed . 
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TRENiD  IN  INDICES  OF  INTEREST  O fNJ  NE_T  FUNDED  MUNICIPAL  DEBT, 

AND  NET  FUNDED  MUN  1C  I PAL.  DEBT 
(l9'5-»9)5  • Nccusive) 

INOCK  (B/S£>E  - ^^7'  MCJO) 


CHART  5 


RATIO  OF  INTERE^sT  CHAROE-S>  O NJ  NET  FUNDED  INDEBTEDNESS) 
TO  AGGREQATE  TAX  REVENUE  COLLECTED 

1920-19^5 
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assessments.  (See  chart  Ko.  7.)  — ^ 

The  general  assembly  of  the  Commonwealth  of  Pennsylvania  convened 
in  extraordinary  session  on  May  4th,  1936,  and  in  July  of  that  year,  both 
houses  passed  a joint  resolution  proposing  an  amendment  to  Article  9 t Sec- 
tion 8,  of  the  Constitution  of  the  Commonwealth.  The  resolution,  as  it 
affected  the  constitutional  borrowing  limits  of  the  City  of  Philadelphia, 
reads  as  follows: 


"The  debt  of  the  City  and  County  of  Philadelphia  may  be  increased 
in  such  amount  that  the  total  city  and  county  debt  of  said  city  and  county 
shall  not  exceed  fifteen  (15)  per  centum  upon  the  assessed  value  of  the 
taxable  realty  therein. " 

The  constitutional  provisions  for  exemption  of  self-supporting 
debts  from  the  borrowing  limits,  as  well  as  for  debt  amortization,  were 
repeated  with  minor  modifications  in  the  joint  resolution.  The  resolution, 
after  adoption  at  the  regular  session  of  the  Pennsylvania  General  Assembly 
in  1937,  will  be  submitted  for  final  ratification  or  rejection  to  the 
Electorate  of  the  Coirmonv/ealth  in  1938. 

If  adopted  as  a constitutional  simendment,  it  will  undoubtedly 
mean  a larger  legal  borrowing  poY>'er  for  tlie  City  of  Philadelphia,  than 
prevailed  previously.  Had  the  proposed  debt  limit  been  in  effect  during 
the  twenties,  the  statutory  borrowing  capacity  of  the  City  of  Philadelphia 
would  have  been  14.3  per  cent  greater  thaii  it  actually  was  in  1925;  9.6 
per  cent  in  1929  and  13.8  per  cent  in  1936.  The  differences  between  the 
prevailing  constitutional  debt  limits  for  the  City  of  Philadelphia  and 
those  proposed  in  the  Constitutional  amendment  are  indicated  on  Chart 
No  3. 


— / Cf.  Statistical  Tables 
ia/cf.  Statistical  Tables 


5 Appendix, 
, Appendix, 


page  A-7 
page  A-8 
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It  will  be  noted  that  the  proposed  new  borrov/ing  limits  increases 
the  legal  possibilities  of  expanding  municipal  indebtedness  "all  along  the 
line.”  Thus,  it  would  be  possible  to  increase  the  dobts  of  the  City  of 
Philadelphia,  which  must  be  supported  by  tax  revenues,  very  materially  dur- 
ing an  upsv;ing  in  real  estate  values  and  assessmeint o . There  is  a growing 
feeling  in  informed  circles  that  such  an  upward  movement  in  real  estate 
values  is  impending,  in  view  of  the  pronounced  lag  in  building  construction 
during  the  depression  years  and  the  abundance  of  capital  funds  seeking 
investment . 

’Tliether  one  subscribes  to  the  theory  of  the  cycle  in  real  estate 
activity,  propounded  by  Roy  \7enziick  and  others,  the  fact  rem.ains  that  real 
estate  values  tend  to  react  to  major  econcraic  cycles,  rising  during  boom 
periods  and  declining  during  major  periods  of  depression.  This  seems  to 
be  more  or  less  inevitable,  for  when  there  is  either  an  excessive  expansion 
or  contraction  of  out staiiding  indebtedness,  values  based  on  such  debts  are 
likewise  either  inflated  or  deflated. 

Consequent ly , a.  statutory  borrowing  power,  which  tends  to  expand 
and  contract  with  the  expansion  and  contraction  of  taxable  real  estate  val- 
ues, will  tend  to  perpetuate  the  major  objectionable  features  of  any  such 
legal  checks  on  borrow'ing.  Municipalities  will  be  tempted  to  increase 
their  indebtedness  during  boom  years,  because  of  unused  borrowing  capacity, 
and  v;ill  subsequently  discover  that  when  the  recession  sets  in  and  property 
values  decline,  their  positive  -orrowing  capacity  will  be  converted  into 
negative  borrowing  power.  To  increase  statutory  debt  limits,  under  such 
circumstances,  based  on  taxable  real  property  values,  as  is  suggested  in 
the  proposed  Pennsylvania  Constitutional  Amendment,  would  merely  be  perpet- 
uating the  ba.sically  unsound  municipal  debt  lim.its,  employed  -at  present. 
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The  statutory  borrov^ing  limits  of  limerican  municipalities  should 
be  so  devised  as  to  be  held  in  check  during  periods  of  rising  property 
values  when  private  construction  is  booming,  v/hen  building  costs  are 
relatively  high,  and  unemployment  is  relatively  low.  On  the  other  hand, 
it  should  be  possible  to  expand  it  when  property  values  are  declining, 
private  building  construction  is  falling  off,  unemploicnent  is  increasing, 
and  idle  funds  are  seeking  investment.  In  other  words,  the  legal  checks 
on  borrowing  should  be  such  as  to  retard  borrowing  in  periods  of  prosperity 
and  to  accelerate  it  in  periods  of  industrial  stagnation. 

D.  - Proposal  for  a Revised  Basis  of  Constitutional  Borrov/ing  Limits . 

The  proposal  of  a new  statutory  debt  limitation  for  municipal 
borrowing  to  finance  the  construction  of  a forward  planned  program  of 
public  works,  set  forth  below,  was  first  suggested  by  the  writer  in  an 
article  appearing  in  the  h'ational  kiunicipal  Review;  for  June,  1935,  entitled 
"kfunicipal  Borrov;inf  and  L;egal  Debt  Limits."  The  maiiy  interesting  reacr 
tions  to  this  proposal  warrant  its  further  examination  and  critical  evalua- 
tion. 

The  newly  proposed  legal  borrowing  power  of  municipalities  would 
limit  the  aggregate  non-self  supporting  municipal  debts  to  a percentage  of 
the  average  taxable  real  property  valua.tions  for  a period  of  years.  This 
period  should  be  so  selected  as  to  correspond  roughly  to  one  half  of  a 
major  real  estate  cycle. 

To  date  only  a few;  studies  have  been  made  in  American  cities,  v/hich 
would  seem  to  sug^gest  distinct  cyclical  movements  in  real  estate  activity 
and  real  estate  values.  Homer  Hoyt,  in  studying  tlie  trend  in  land  values 
in  Chicago,  obsei-ves  tlio-t  : 
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"The  ’forces  of  the  Chicago  real  estate  cycle  are  but  local 
variants  of  broader  forces  operating  throughout  the  United  States,  and  it 
is  necessary  to  keep  in  mind  that  the  Chicago  real  estate  cycle  is  affected 
by  general  business  conditions,  commodity  price  levels,  value  of  money,  and 
population  movements  within  the  United  States  as  well  as  by  peculiar  local 
conditions."  -li/ 


These  broad  observations  may,  no  doubt,  be  applied  with  equal 
validity  to  many  other  American  cities. 

Roy  Wenzlick  maintains  that: 

"In  real  estate,  as  in  all  other  lines  of  business,  booms  are 
followed  by  depressions  and  depressions  by  booms.  Activity  never  follows 
a stabilized  course.  But  real  estate  booms  and  depressions  are  far  longer 
in  duration  than  the  rises  and  falls  in  general  business." 


The  investigations  into  real  estate  activities  in  St.  Louis  lead 
him  to  conclude  that;  "During  the  past  hundred  years,  each  real  estate 
cycle  has  taken  from  fifteen  to  twenty  years  to  run  its  course." 

Whether  one  shares  the  optimistic  predictions  made  by  Roy  Wenzlick 
as  to  the  coming  boom  in  real  estate  or  not,  tiie  available  evidence  com- 
piled in  various  cities  would  seem  to  v;arrant  the  conclusion  that  real 
estate  activity  and  va3-ues  in  ±vmerican  cities  pass  through  recurring  periods 
of  boom  and  depression.  Moreover,  these  cyclical  movements  extend  over 
relatively  longer  periods  of  time  than  do  the  cycles  of  ordinary  business 
activity.  But  a depression  in  real  estate  activity  tends  to  fall  in  a 
period  of  general  business  retardation,  and  a boom  in  real  estate  ordinarily 
coincides  with  a period  of  business  recovery  or  prosperity. 

Therefore,  as  long  as  legal  municipal  borrowing  capacity  is  limit- 
ed to  a percentage  of  current  taxable  real  estate  values,  it  will  tend  to 

expand  during;  boom  periods  and  contract  d'lrine;  periods  of  ma.ior  depressions. 
11/  "One  Hundred  Years  of  Land  Values  in  Chicago,"  University  of  Chicago 
Press,  1933,  page  372. 

12/  «Th  e Coming  Boom  in  Real  Estate,"  Simon  and  Schuster,  New  York,  1936, 
page  12. 
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If,  on  the  other  hand,  supported  by  availabig  evidence,  v;e  were  to  assume 

a real  estate  cycle  to  have  a duration  of  from  fifteen  to  tv/enty  years, 

then  a nine  year  forward  dated  movinj^  average  of  taxable  real  estate  values 

should  provide  a base  for  computing  municipal  debt  limits,  v/hich  would  tend 

to  vary  inversely  with  the  real  estate  cycle.  In  other  v/ords,  if,  for 

example,  the  outstanding  constitutional  debt  limits  in  a given  year  were 

based  on  a percentage  of  the  annual  average  assessments  for  the  nine 

iiranediately  preceding  years,  the  borrowing  base  would  tend  to  lag  in  period 

of  rising  real  property  values  and  to  remain  at  a relatively  high  level  dur 

13/ 

ing  periods  of  declining  real  property  values.  — 

The  follovdng  computations  are  based  on  the  taxable  real  property 
values  for  the  City  of  Philadelphia,  as  publisned  from  year  to  year  in  the 
Controller’s  knn\xe.l  Report.  Chart  No.  9 indicates  the  difference  between 
the  legal  municipal  borrowing  capacity,  proposed  in  the  constitutional 
amendment,  cited  on  page  C-1,  and  the  computed  borrowing  limits  based  on  a 
nine  year  forward  dated  moving  average  of  taxable  real  property  assess- 

14/ 

ments.  — Thus,  in  1926  the  computed  borrowing  limits  of  the  City  of  Phila 
delphia  v;ould  have  been  41  per  cent  larger  under  the  proposed  constitution- 
al amendraent  than  under  the  suggested  moving  average  index.  On  the  other 
hand,  it  would  have  been  only  six  per  cent  less  in  1933  than  that  based  on 
the  nine  year  forvmrded  dated  moving  average. 

If  a decidedly  larger  statutory  borrov/ing  capacity  had  existed 


A const ituti oiial  amendment  pertaining  to  the  City  and  County  of  Phila- 
delpiiia  and  incoi’porat ing  the  foregoing  proposal  might  be  worded,  in 
part,  as  follows;  "The  debt  of  the  City  and  County  of  Philadelphia 
may  be  increased  in  such  amount  that  total  city  and  county  debt  out- 
standing in  any  year  shall  not  exceed  fifteen  (15)  per  centum  upon 
average  annual  assessed  value  of  the  taxable  realty  therein  for  the 
nine  immediately  preceding  years.- " 

ii/  Cf.  Statistical  Tables,  Appendix,  page  A-9 
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prior  to  1929  , the  temptation  to  use  it  for  public  construction  '.vould  also 
have  been  present.  To  the  extent  that  it  had  been  used,  it  would  have 
impaired  the  unencumbered  borrowing  limits  during  the  depression  years. 

Only  by  devising  statutory  municipal  debt  limits  which  will  tend  to  vary 
inversely  with  the  trend  in  taxable  property  values  will  it  be  possible 
to  provide  an  effective  legal  check  on  incurring  municipal  debts  during 
boom  periods.  V/ithout  such  a check,  the  danger  is  always  present  that 
municipal  debts  will  tend  to  expand,  when  they  should  be  contracting,  and 
to  contract,  v/hen  they  should  be  expanding.  The  proposed  plan  of  adopting 
the  principle  of  a moving  average  is  intended  to  furnish  this  check  and  so 
to  aid  in  establishing  municipal  borrowing  to  finance  the  construction  of 
public  works  on  a sounder  basis  than  prevails  at  present. 

If  a shorter  number  of  years  were  to  be  used  to  compute  the  index 

of  taxable  property  values  for  legal  borrowing  limits,  the  differences 

between  debt  limits  based  on  current  taxable  property  values  and  those 

based  on  averages  of  such  values  would  become  correspondingly  less.  This 

15,/ 

is  illustrated  on  Chej't  No.  IG,  which  compares  the  trend  in  debt  limiits, 
based  on  the  proposed  constitutional  ainendm.ent  and  those  based  on  five, 
seven  and  nine  year  forv/ard  dated  moving  averages,  respectively.  In  each 
case,  it  will  be  noted,  the  computed  legal  borrowing  capacity,  based  on 
averages  of  taxable  property  values  over  a period  of  years,  v;ill  tend  to 
lag  behind  actual  legal  debt  limits  in  periods  of  rising  property  values 
and  to  be  relatively  higher  in  periods  of  declining  property  values.  But 
as  the  period  of  years  averaged  is  increased,  it  will  tend  to  establish  an 
inverse  correlationship  between  the  major  cyclical  .movement  in  taxable  real 
property  values  and  computed  legal  borromng  capacity. 


Statistical  Tables, 


Appendix,  page  A-10 
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CHART  10 


The  proposed  new  basis  for  computing  pjunicipal  non  self-support- 
ing statutory  debt  limits,  to  be  really  effective  as  a check  on  public  bor- 
rowing, should  be  adopted  during  the  early  stages  in  the  upward  movement  of 
the  real  estate  cycle.  If  inaugurated  at  ahe  close  of  a boon  period,  v/lien 
municipal  debts  nny  have  been  heavily  expanded,  and  consequently  debt  ser- 
vice charges  absorb  perhaps  twenty-five  per  cent  or  more  of  current  tax 
revenues,  it  might  be  difficult  to  incur  new  debts  in  the  face  of  declining 
tax  revenues.  To  do  so,  would  not  only  tend  to  impair  municipal  credit, 
but  might  even  necessitate  the  curtailment  of  necessary  governmental  func- 
tions, because  of  shrinkage  in  public  tax  revenues. 

It  is  manifestly  illogical  to  argue  that  increo-sing  municipal 
debts  to  finance  the  construction  of  useful  public  works  during  years  of 
depression,  in  accordance  v/ith  the  proposed  plan  for  legal  debt  limitation, 
would  increase  debt  service  charges  over  those  prevailing  at  present,  while 
tax  revenues  are  contracting.  If  constitutional  debt  limits,  based  on  a 
f or-ward  dated  moving  average,  had  bean  adopted  at  the  beginning  of  the  up- 
swing in  taxable  property  values  a decade  or  more  ago,  raunicipal  debts, 
chargeable  against  these  legal  debt  limits,  would  have  been  materially 
curtailed  during  the  boom  years.  In  consequence,  the  "inherited"  debt  ser- 
vice charges  would  have  been  correspondingly  less  during  the  subsequent 
period  of  declining  taxable  property'’  values.  The  tan:  revenues  thus  "saved" 
in  earlier  years  could  have  been  applied,  in  v.diole  or  in  part,  to  newly 
created  indebtedness  v/Iien  reall^^  needed  ^.dthout  increasing  the  actual 
municipal  debt  service  charges.  If,  for  exaimple,  under  the  proposed  plan  of 
a nine  year  average  of  taxable  real  property  values,  as  a check  on  non  self- 
supporxing  indebtedness  in  the  City  of  Philadelphia,  the  municipal  debts  in- 
curred prior  to  1929  had  been  held  down  some  fift]'’  million  dollars  or  more, 
the  subsequent  incurring  of  a corresponding  debt  during  the  depression 


- 15  - 


2048 


years  would  not  necessarily  have  increased  the  ag^jregate  debt  service 
charges.  Only  if  the  interest  rates  had  been  higher  or  the  amortization 
period  had  been  shortened  for  tlie  depression  debts,  would  such  a debt 
have  represented  an  actual  additional  burden  on  the  municipal  budget. 

If  Kmerican  municipalities  had  unimpaired  legal  borrowing  pov/er 
during  major  periods  of  depression,  because  they  had  checked  it  during 
periods  of  prosperity,  they  would  be  in  a better  position  than  heretofore 
to  expand  useful  public  works,  when  construction  costs  are  relatively  low 
and  unemployment  is  high.  To  expand  public  debts  for  public  works  when 
prices  and  costs  are  relatively  high,  tends  to  decrease  the  benefits  to 
the  community  derived  from  the  expenditure  of  the  tax  dollars  subsequently 
required  to  pay  the  loans. 

Nevertheless,  as  long  as  legal  debt  limits  are  related  to  a 
percentage  of  current  taxable  property  values,  the  tendency  for  municipal 
debts  to  expand  when  construction  costs  are  relatively  high  and  wages  in 
the  building  trades  are  rising,  v.’ill  probably  continue  in  the  future  as  in 
the  past.  The  past  trend  is  indicated  on  Chart  No.  11,  ~ which  shows  the 
index  of  building  construction  costs  in  twenty  representative  cities,  as 
compiled  by  the  F.  \7.  Dodge  Corporation. 

Included  in  the  index  of  construction  costs  are  the  costs  of 
structural  steel  (Pittsburgh  base),  cement  (F.O.B.  Chicago),  lumber  (South 
ern  pine,  New  York  Base)  and  the  average  rates  paid  common  labor  in  the 
building  industry,  as  obtained  from  the  prevailing  rates  in  tv;enty  rep- 
resentative cities.  These  costs  revealed  only  a slight  dovmward  trend 
from  1923  to  1930,  wliile  the  net  funded  indebtedness  of  the  City  of  Phila- 
delphia was  increasing.  On  the  other  nand , while  building  construction 
costs  were  relatively  low  between  1932  and  1933,  the  ability  to  take 

advantage  of  these  lower  costs  was  hampered  by  tne  absence  of  legal  borrow 
16/  Cf.  St at  istical  Table,  Appendix,  page  A~ll 
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ing  power  ito  expand  public  debts. 

Even  more  significant  than  the  aggregate  construction  costs  index 
are  the  indices  of  wages  of  skilled  \7crkers  in  the  building  trades,  as  com- 
piled by  the  F,  Y/.  Dodge  Corporation.  These  shew  a pronounced  upward  trend 

from  1916  to  1931,  when  net  funded  debts  of  the  City  of  Philadelphia  were 

17/ 

likewise  rising  conspicuously.  (See  Chart  No. 12).  Lack  of  reliable 

data  of  building  construction  costs  and  Vv’ages  in  the  building  trades  in  the 
City  of  Philadelphia  prevents  the  computation  of  the  correlation  between 
these  items  and  net  municipal  indebtedness.  But  Charts  11  and  12  give  ample 
evidence  of  the  general  observation  that  municipal  debts  were  expanding 
when  construction  and  labor  costs  were  relatively  high. 

Moreover,  the  limited  data  available  suggest  an  inverse  correla- 
tionship  betv\/’een  estimates  of  unemployment  in  the  City  of  Philadelphia  and 
the  growth  in  municipal  net  indebtedness.  (See  Chart  No.  13).  — ^ At  all 
events,  the  expansion  of  useful  public  works  could  not  serve  as  a "shock 
absorber",  at  a time  when  unemployment  vas  increasing  in  the  City  of  Phila- 
delphia. Public  debts  had  been  expanded  so  extensively  during  the  prosper- 
ous years  of  the  twenties  that  there  vyas  no  available  legal  borrowing  power, 
when  economic  conditions  cr lied  for  the  expansion  of  public  works  out  of 
loan  funds  to  aid  in  relieving  unemployment  and  to  take  advantage  of  lower 
construction  costs. 

Sven  if  one  accepts  the  thesis  that  the  possibilities  of  absorb- 
ing the  unemployed  by  expanding  local  public  works  with  the  aid  of  loan 

19  / 

funds  during  a period  of  business  depression  are  very  limited,  — ^ this 

does  not  alter  the  fundamental  soundness  of  devising  legal  borrowing  power, 
Cf.  Statistical  Table,  Aopendix,  page  A-12 
18/  Cf.  Statistical  Table,  Appendix,  page  A-13 

19/  V/illiam  N.  Loucks  ; 5tabiliza.t ion  of  Employment  in  Philadelphia, 

University  of  Pennsylvania  Press.  1932. 
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INDICES  OF  REPRESENTATIVE  BUILDING  TRADE  WAGES  .COMPARED 
WITH  NET  FUNDED  DEBT  OF  CITY  OF  PHILADELPHIA 

(wACCb  ItM  «CP»?ESCMTAT  ive  CIXIEfc) 

19*6-1953 

BASE-I92J-25»IOO 


CHART  12 


INDICES  OF  ESTIMATED  UNEMPLOVMENT  IN  THE  CITY  OF 


CHART  13 


which  will  vary  inversely  v/ith  the  major  swings  of  the  real  estate  cycle. 

The  proposal  of  employing  a nine  year  moving  average  of  taxable  real  estate 
values,  dated  forward  to  establish  such  legal  debt  lin'iits,  if  adopted, 
should  go  a long  v/ay  toward  curbing  excessive  municipal  boi'rov;ing  during 
periods  of  prosperity. 

It  \iould,  moreover,  m3.nimize  the  possibility  of  manipulating 
assessm.ents , with  a viev;  to  increasing  lego.l  debt  limits.  It  is  a v/ell 
established  fact  that  in  many  communities  full  value  assessments,  as  pre- 
scribed by  law,  do  not  pertain.  Consequently , there  is  always  the  possibil- 
ity of  raising  property  values  on  the  part  of  assessment  officials  during 
periods  of  prosperity,  and  thus  increasing  legal  borrowing  capacity,  with- 
out much  protest  from  the  taxpayers.  But  during  a depression  period,  v^hen 
property  values  are  declining,  this  possibility  of  increasing  assessments 
is  minimized,  for  taxpayers  would  become  vociferous  in  their  protests  if 
it  were  done.  In  view  of  the  unsystematic  methods  of  assessing  property  in 
many  municipalities,  the  effectiveness  of  manipulating  assessments  in  a 
given  year  to  increase  borrowing  power  %Jould  be  practically  destroyed,  if 
the  proposal  for  legal  debt  limitation  were  adopted.  At  best,  the  taxable 
property  values  in  any  one  year  would  have  only  a minor  influence  on  the 
composite  base,  if  a nine  year  average  of  taxable  real  property  values  was 
used  to  establish  the  legal  limits  of  municipal  borrowing  power. 

The  foregoing  study  i.s  based  primarily  on  statistical  data  per- 
taining to  the  City  of  Philadelphia.  But  the  general  proposal  for  revising 
the  legal  debt  limits  of  local  communities  applies,  wherever,  at  present, 
such  limits  are  related  to  a percentage  of  current  taxable  property  values. 
If  adopted,  it  should  contribute  not  merely  to  curbing  extravagant  capital 
expenditures  out  of  loan  funds  during  boom  years,  but  also  to  providing  a 
margin  of  unused  legal  borrowing  power  for  periods  of  depression. 
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t^PPINDIX  A 


Table  i 


TREND  IN  BORROWING  Ci^pACITY  B.iSED  ON  TEN  PERCENT  OF 
TOTAIj  T-^/N3LE  FROI-ERTY  VALUATION 
1915  - 1936 


MICIPAL  DEBT  LIMITS 


YEAR 

( 10^0  of  total  Assessed  v 

1915 

$ 225,248,846 

1916 

231,531,909 

1917 

239,761,972 

1918 

249,040,972 

1919 

252,762,899 

19  20 

263,509,796 

19  21 

284,471,544 

1922 

292,083,321 

1923 

304,423,105 

1924 

342,159,056 

19  25 

362,946,671 

1926 

396,781,035 

1927 

419,825,636 

1928 

445,455,920 

19  29 

466,426,369 

1930 

478,760,203 

1931 

476,847,915 

1932 

4a9,581,914 

1933 

416,201,264 

1934 

390,826,945 

1935 

372,303,334 

19  36 

361,386,324 

Source;  City  Ccnti’oller ' s Annual  Reports 
City  of  Philadelphia 
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YEAR 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

193o 


TABLE  2 


TREND  IN  LEGAI.  MUNICIPAL  DEBT  LL.ITS  COMPARED  V/ITH 
MET  FUNDED  MJNICIPAL  DEBT 
CITY  OF  PHILADELPHIA 

1915  - 1936  INCLUSr/E 


I^T  FUNDED 

DEBT 

LEGAL  DEBT  LIMIT 

$ 98,401,050 

113,193,150 
129,388,350 
137,721,250 
141,575,050 

$ 225,248,846 
231,531,909 

239.761.972 

249.040.972 
252,762,899 

144,540,650 

160,795,950 

184,056,750 

189,819,800 

197,849,300 

263,509,796 

284,471,544 

292,083,321 

304,423,105 

342,159,056 

269,593,400 

324,162,600 

344,537,100 

373,132,300 

395,933,800 

362 , 946 , 671 
396,781,035 

419 ,825,636 
445,455,920 

466 ,426 , 369 

420 , 622 ,400 

432 . 643 . 600 

448.219.600 
445,422,100 
431,915,500 

478,760,203 

476,847,915 

449,581,914 

416,201,264 

390 , 826 , 945 

430,199,400 

372,303,334 

361 , 886 , 324 

Source;  City  Controller's  Annual  Reports 
City  of  Philadelphia. 
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YEAR 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 


TABLE  3 


RATIO  OF  lEGAL  LWnCIPAL  DEBT  LILIIT  TO  MUNICIPAL 
lET  FUNDED  DEBT 
CITY  OF  PHILADELPHIA 


1915  - 1935  INCLUSIVE 


iJUNICIPAL  DEBT  LII.HTS 
(10^  of  total  assessed  valmtion) 

^4  225,248,  846 

231, 531,909 

239.761.972 

249.040.972 
252,762,899 

263,509,796 
284,471,544 
292, 083,321 
304,423,105 
342,159, 056 

362, 946,671 
396,781,  035 
419,825,636 
445,455, 920 
466,426,369 

478,760,203 
476,  847,915 
449,581, 914 
416,201,264 
390,  826,945 

372, 303, 334 


P.C  . 

NET  FUNDED  DEBT 

RATIO 

100.0 

$ 

98,401,050 

43.7 

100.0 

113,193,150 

48.9 

100.0 

129,388,350 

54.0 

100.0 

137, 721,250 

55.3 

100.0 

141,575,050 

56.0 

ICO.C 

144,450,65  0 

54.8 

100.0 

160,795,950 

56.5 

100.0 

184,056,750 

63.0 

100.0 

189,819,800 

62.4 

100.0 

197,849,300 

57.8 

100.0 

269,693,400 

74.3 

100.0 

324, 162,600 

81.7 

lOC.O 

344,537,100 

82.1 

100.0 

373,132,300 

83.8 

100.0 

395, 933, 800 

84.9 

100.0 

420,622,400 

87.9 

ICO.O 

432,643,600 

90.7 

100.0 

448,219, 800 

99.7 

loo.o 

445,422, 100 

107.0 

100.0 

431,915,500 

110.5 

100.0 

430,199^400 

115.0 

Source;  City  Controller's  Annual  Reports 
City  of  Philadelphia 
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TA3LE  4 


TRiND  IM 


IRDIGES  Op  debt 


SERVICE  GHAR^-ES  AND  NET  FUNDED  LUNIGIIAL  DEBT 
CITY  OF  PHILADELPHIA 
(191J-1935) 


(Base  19a3-19i*5  = lOO) 


NET  FUNDED  DEBT  SERVICE 


YEAR 

DEBT 

INDEX 

Cri/.RGES 

INDEX 

1915 

8 98,401,050 

44.9 

$ 7,907,852 

47.5 

1916 

113,193,150 

51.7 

8,308, 560 

49.9 

1917 

129  5 3U8 , 350 

59.0 

8,857,481 

53.2 

1916 

137,721,250 

62  . 9 

10,888,674 

65.4 

1919 

141,575,050 

64.6 

11,808,644 

71.0 

19^0 

144,540,650 

66.0 

13,056,431 

78.0 

1921 

160,795,950 

73.^± 

13,893,929 

83.5 

1922 

184,056 ,750 

84.0 

14, 686 ,223 

88.3 

1923 

189 ,819, oOO 

86 . 6 

15 , 342  5 925 

95.2 

1924 

197,849,300 

90.3 

16,379,649 

98.4 

1925 

2o9 , 693 , 400 

123.1 

17,693 ,509 

106.3 

1926 

324, 162 , 600 

147.9 

22,849,356 

137.3 

1927 

344,037,100 

157.0 

27,199,d30 

163.5 

1928 

373,132,300 

170.3 

26,292,013 

158.0 

1929 

395,933, BOO 

ldO.7 

28,313,330 

173.2 

1930 

420 , 622 , 400 

192  .0 

24,795,833 

149.0 

1931 

432,643 , 600 

19  7.  A 

32,011,12  5 

192.4 

1932 

448,219,800 

204.6 

27,627,723 

166.0 

1933 

‘^'^5 ^ jj-Ou 

203,3 

26,387,954 

170.6 

1934 

431,915,o00 

197.1 

31,410,346 

188.8 

1935 

430,199,400 

19S.3 

24,803,400 

149.1 

Source;  City  Controller’s  Annual  Reports 
City  of  Pniladelphia 
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TABLE  5 


TREND  IN  INDICES  OF  INTEREST  ON  ITET  FUNDED  LIUNICIFAL  DEBT, 
AI'JD  IJET  FUNDED  IL'NICIPAL  DEBT 
(1915-1935  INCLUSIVE) 

(Base  1923-25  = 100  ) 


YE;IR 

INTEREST  CIIARGES 

ON  IVIUNICIPAL  DEBT 

NET  FUNDED  DEBT 
CITY  CONTROLLER'S 
ANNUaL  REPORT 

1915 

42.3 

44.9 

1916 

45.2 

51.7 

1917 

50.8 

59.0 

1918 

55.7 

62.9 

1919 

62.6 

64.6 

1920 

65.7 

66.0 

1921 

72.6 

73.4 

1922 

84.0 

84.0 

1923 

92.8 

86  .6 

1924 

97.7 

90.3 

1925 

109.5 

123.1 

1926 

143 . 6 

147.9 

19  27 

163.9 

157.0 

1928 

176.4 

170.3 

1929 

167.6 

180.7 

1930 

199  .7 

192.0 

1931 

210.9 

197  .4 

1932 

219  .4 

204.6 

1933 

2<^3  .4 

203.3 

1934 

2(c4'  • 0 

197.1 

1935 

220.7 

196.3 

SOiTRCE:  Basic  data  from 

City  Controller's  Annual  Reports 
City  of  Philadelphia 
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TABI^  6 


RATIO  OF  INTEREST  CHARGES  ON  NET  I'QNDED  INDEBTEDNESS 
TO  AGGRI3GATE  T;\X  REVENUE  COLLECTED 
(1920  - 1935) 


YEAR 

INTERIEST  CHARGES 

TAX  REVEl'IUES 

1920 

$ 7,065,551 

$ 43,497,595 

1921 

7,806,999 

47,966,738 

1922 

9,041,029 

41,259,735 

1923 

9,983,499 

42,749,433 

1924 

10,53.1,677 

48,030,701 

1925 

11,779,615 

50,773,075 

1926 

15,^^46,323 

54,385,552 

1927 

17,637,973 

54,470,931 

1928 

18,961,867 

65,979,019 

1929 

20,160,039 

6 7,113,335 

1930 

63,983,557 

1931 

22,  So  7, 4 36 

03,304,839 

1932 

23,601,982 

62,217,907 

1933 

24,031,-^-29 

57,347,106 

1934 

24,097,073 

57,777,029 

1935 

23,748,414 

57,961,373 

Source:  City  Controller’s  Annual  Reports 
City  01  Philadelphia 
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PERCENT 

16.2 

16.3 
21.9 

23.4 

21.9 

23.2 
28 . 1 

32.4 
28.8 
30.1 

33.6 

35.6 

37.9 

41.5 

41.7 

41.0 
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TA3IE  7 


COLIPARISON  OF  INDICES  OF  REAL  AND 
PERSONAL  PROPERTY  ASSES  SI, ENTS 

1915  - 1935 

(Base  1923-25=100) 

REAL  PROPERTY  PERSOIL'.L  PROPERTY 

ASSESSED  VALUliTIOi:  ASSESSED  VALUATION 


YEAR 

II'DEX 

INDEX 

1915 

64,9 

73.4 

1916 

66.3 

77.0 

1917 

68.0 

81.8 

1918 

69.1 

88.7 

1919 

70.9 

88.8 

1920 

75.5 

87.6 

1921 

88.0 

89.5 

1922 

31.7 

90.4 

1923 

9 ‘''A  2 

91.4 

1924 

102.2 

99.9 

1925 

107.6 

108.7 

1926 

117.9 

117.9 

1927 

123.2 

130.0 

1928 

129.2 

142.8 

1929 

132.3 

159.0 

1930 

134.1 

169.0 

1931 

134.9 

163.9 

1932 

1 -1  ''  J 

131.7 

1933 

126.5 

114. 6 

1934 

119.3 

105.8 

1935 

112.9 

103.2 

Source:  Basic  d-'-ta  from  ^ 

City  Controllers  Annuo.l  PiCport,  Cit3'  of  Philadelphia 
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COIvPiiRISOK  OF  ACTUAL  DSBT  LIMITS  THOSE 
BASED  OKI  PROPOSED  COrlSTITlJTIOHII.  AivEHDi.EKT 
1915  - 1936 


municipal  DSBT  LIMITS 
YEAR  (10^0  of  total  assessed  valuation) 


1915 

$ 225,248,846 

1916 

231,531,909 

1917 

239,761,972 

1918 

249,040,972 

1919 

252,762,899 

1920 

263,509 ,796 

1921 

284,471,544 

1922 

292,083,321 

1923 

304,423,105 

1924 

342,159,056 

1925 

362,946,671 

1926 

396,781,035 

1927 

419 , 825 , 636 

1928 

445,455,920 

1929 

466,426,369 

1930 

478,760,203 

1931 

476,847,915 

1932 

449,581,914 

1933 

416,201,264 

1934 

390,826,945 

1935 

372,303,334 

1936 

361,886,324 

PROPOSED 

iviUNICIP.-U  DEBT  LIMITS 
(15/0  01  real  estate  assessed  valuation) 

$ 250,766,274 
255,968,058 
262,653,348 
263,326 ,226 
273,807,931 

291,409,701 
320  5 538 , 319 
330,912,524 
348 , 208 ,46  0 
394,687,299 

415 , 460 ,553 
455,378,276 
475,530,004 
493,837,696 
511,001,102 

517,729 ,254 
520,883,871 
513,101,203 
463 ,355,337 
460,781,691 

436,012,314 

411,751,185 


Source:  City  Controller's  Annual  Reports 
City  of  Philadelphia 
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TABLE  10 


TRENDS  IN  municipal  DEBT  LIMITS,  BaSED  ON  FIFTEEN  PERCENT  OF  REi^L 
PROPERTY  VALUATION  AND  ON  FIFTEEN  PERCENT  OF  FIVE,  SEVEN 
i^ND  NINE  YEiiR  FORWARD  DaTED  MOVING  AVERAGES, 

RESPECTI\TlLY  (1915  - 1937  INCLUSIVE) 


15  PERCENT  OF 


YEaK 

actual 

REAL  PROPERTY 

valuation 

15  PERCENT  OF 

5 YEAR  FORWARD 
MOVING  average 

15  PERCENT  OF 

7 ITIAR  forward 
MOiUNG  a7'ERaGE 

15  PERCEOT  of 

9 yeaR  forward 

MOVING  average 

1915 

$250,766,274 

$225,195,288 

$214,439,127 

$209,501,835 

1916 

255,968,058 

234,641,853 

224,861,877 

217,130 ,481 

1917 

262,653,848 

242,122,209 

233,244,394 

224,756,469 

1918 

26  8,326  ,226 

248,700,266 

241,904,881 

232,517,228 

1919 

273,807,931 

255,736,435 

2a8 ,799,159 

240,410,094 

1920 

291,409,701 

262,303,868 

255,091,209 

248,218,703 

1921 

320,538,319 

270,433,153 

263,414,686 

256,212,417 

1922 

330,912,524 

283,347,205 

274,781,479 

266,398,498 

1923 

343,208,460 

296,998,940 

286,230,944 

277,261,516 

1924 

394,687,299 

312,975,387 

299,406,144 

289,176,816 

1925 

415,460,553 

337,151,260 

318,270,066 

304,168,041 

1926 

455,373,276 

361,961,431 

346,424,089 

322,889,429 

1927 

475,530,004 

388,929,422 

372,362,710 

344,303,254 

1928 

498,837,696 

417,852,918 

398 , 665 , 511 

367,325,896 

1929 

511,001,102 

447,978,466 

423,136,950 

392,329,204 

1930 

517,729,254 

471,241,526 

449,863,890 

416,728 ,248 

1931 

520,883,871 

491,695,266 

474,067,646 

438 ,638,352 

1932 

518,101,203 

504,796,386 

492,109 , 268 

4 5 9,74  6,28  0 

1933 

488,355,837 

513 , 310 ,625 

506,772,178 

478,623,251 

1934 

460,761,691 

511,214,254 

511,483,258 

489,030,866 

1935 

436,012,314 

501,171,371 

509,376,356 

494,066,548 

1936 

411,751,155 

4 84,826  , 9 6 3 

500,412,102 

491,914,775 

1937 

463,000,446 

479,087,908 

484,828,240 

Source;  City  Controller's  Annual  Reports 
City  of  Philadelphia 
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TABLE  11 


INDICES  OF  CONSTRUCTION  COSTS,  COMPARED  WITH  InIET  FUNDED  DEBT  OF 

CITY  OF  PHILADELPHIA 
Costs  in  20  representative  cities 
1915  - 1935 
(Base  1923-25  = lOO) 


INDICES  OF  INDICES  OF 


YEAR 

CONSTRUCTION  COSTS 

NET  FUNDED  DEBT 

1915 

43.7 

44.9 

1916 

61.1 

51.7 

1917 

85.4 

59.0 

1918 

89.2 

62.9 

1919 

93,5 

64.6 

1920 

118.5 

66.0 

1921 

95.1 

73.4 

1922 

82.3 

84.0 

1923 

100.9 

86.6 

1924 

101-6 

90.3 

1925 

97.5 

123.1 

1926 

98.1 

147 .9 

1927 

97.3 

157.0 

1928 

97.5 

170.3 

1929 

97.6 

180.7 

1930 

95.7 

192.0 

1931 

85.5 

197.4 

1932 

74.2 

204.6 

1933 

80.2 

203.3 

1934 

93.4 

197.1 

1935 

92.0 

196.3 

Source:  Controller's  Report  - Philadelphia  - 

Net  Debt  and  F.  W.  Dodge  - Construction 
Costs . 
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YEAR 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 


MLE  12 


INDICES  OF  representative  BUILDING  TBLiDS  WaGES  , COlfARED 
V/ITH  NET  FUNDED  DEBT  OF  CITY  OF  PHILADELPHIA 
(Wages  in  51  Representative  Cities) 

1916  - 1933 
(Base  1923-25  - lOO) 


BRICKLAYERS 

Carpenters 

plasterers 

structural 
iron  ITOPJ^SRS 

INDEX  OF  NET  * 
FUNDED  DEBT 

51.5 

49.3 

50.1 

53.3 

51 .7 

52.9 

53 . 5 

51.5 

56.4 

59 . 0 

56 . 9 

58.6 

53.9 

64.5 

62.9 

63.3 

67.9 

62.5 

73.3 

64 . 6 

86 . 6 

90.7 

81.6 

91.7 

6 6.0 

85.6 

92.1 

85.9 

94.3 

73.4 

83.1 

85.2 

83.0 

85.6 

8a.O 

94.5 

94.9 

92.1 

91.2 

86 . 6 

100.0 

1C1.4 

103.1 

104.0 

90.3 

l05.6 

103.7 

104.9 

104.8 

123.1 

112.0 

110.9 

112.6 

111.9 

147.9 

114.7 

114.8 

115.0 

120.6 

157.0 

115.7 

115.2 

115.3 

120 .7 

170. 3 

118.6 

117.3 

113.8 

120.9 

180.7 

121.3 

121.7 

119.4 

127.1 

192.0 

121.7 

122.6 

12C.7 

128.9 

197. a 

104.8 

102.1 

100.5 

110.3 

204.6 

102.7 

96 . 8 

96.0 

109.0 

203 . 3 

197.1 

196.3 


Source:  Statistical  Abstract  of  the  United  States- 

From  F.  \7.  Dodge- compilation 

This  covers  51  principal  cities. 


Source:  City  Controller's  Ai'.nuc’J.  Report 
City  of  Philadelphia. 
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YEAR 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 


T^LE  13 


INDICES  OF  estimated  UNj.MPLOY1;IENT  IN  THE  CITY  OF 
PHILADELPHIA,  COuFARSD  V.lTF  NET  FUNDED  DEBT 
JA'IUa}IY-1919  - JU:DE-1934 
(Base  1923-25  = lOO) 


INDICES  01' 

NET  FUNDED  DEBT 


INDICES  OF 

ESTIIir'.TED  UNEMPLOYED 


44.9 

51.7 

59.0 

62.9 

64.6 

57.6 

66.0 

80.2 

73.4 

242.5 

84.0 

193.2 

86 . 6 

83.7 

90.3 

123.2 

123.1 

93.1 

147.9 

85.6 

157.0 

102.8 

170.3 

117.2 

180.7 

(1) 

138.9 

192.0 

(1) 

283.3 

197.4 

(1) 

486.3 

204.6 

(1) 

685 . 5 

203.3 

(1) 

679.1 

197.1 

* 

612.1 

196.3 

Source:  Stabilization  of  Sraployment  in 
Philadelphia  P.155  1919-1928 

(l)  Monthly  Release  No.  23,  July  24,  1934 
Industrial  P.esearch  Department 
Wharton  School  - U of  P - 1929  -1934 

* 6 Months  only  - January  to  June  Inclusive 
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APPENDIX 
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PENNSYLVANIA  GENE^IAP.  ASSEIBLY 
Fin:  OF  Tin  ssnyts 
NO.  6 EXTRAORDINARY  SESSION  1936 

A JOIIFI  RESOLUTION 

Proposing  an  amendment  to  Article  nine,  section  eight  of  the 
Constitution  of  the  C onimonv/ealtii  of  Pennsylvania. 

Section  1.  Be  it  resolved  by  the  Senate  and  House  of  Representatives  of 
the  Conmonv/ealth  of  Pennsylvania  in  General  Assembly  met  That  the  follov/ing 
amendment  to  the  Constitution  of  the  Coramonwealth  of  Penns^^lvania  be  and 
same  is  hereby  proposed  in  Accordance  vrith  the  eighteenth  article  thereof. 

That  article  nine,  section  eight  of  the  Constitution  of  Pennsyl- 
vania is  hereby  amended  to  read  as  follov/s: 

Section  8.  The  debt  of  any  County,  Ciay,  Borough,  Township,  School  District 
or  other  municipality  or  incorporated  district  except  as  provided  herein 
and  in  section  fifteen  of  this  article  shall  never  exceed  seven  (7)  per 
centum  upon  the  assessed  value  of  the  taxable  property  therein  but  the  debt 
of  the  county  of  Allegheny  may  be  increa^ssd  in  an  amount  theut  the  total 
county  debt  of  such  county  sha.ll  not  exceed  ten  (10)  per  centum  upon  the 
assessed  value  of  the  taxable  realty  therein  and  tlie  debt  of  the  City  and 
County  of  Philadelphia  may  be  increased  in  such  amount  tha.t  the  total  city 
and  county  debt  of  said  city  and  county  shall  not  exceed  fifteen  (15)  per 
centum  upon  the  assessed  value  of_‘y_ie  taxable  realty  therein  nor  shall  any 
municipality  or  district  incur  any  nev/  debt  or  increase  its  indebtedness 

to  an  amount  exceeding  tv/o  (2)  per  centum  upon  s uch  as ssed  valuation  of 
taxable  property  or  taxable  realty  v/ithout  the  consent  of  the  electors 
thereof  at  a public  election  in  such  manner  as  sl:all  be  provided  by  lav/. 
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In  ascertaining  the  borrowing  capacity  of  the  City  ard 


County  of  Philadelphia  at  any  time,  there  shall  be  deducted  from  sucn 
debt  so  much  of  the  debt  of  ,said  city  and  county  as  shall  have  been  in- 
curred or  is  about  to  be  incurred  and  the  proceeds  thereof  expended  or 
about  to  be  expended  u])on  any  public  improveruent  or  in  the  construction, 
purchase  or  condemnation  of  any  publ.ic  utility  cr  part  thereof  or  facil- 
ity therefore  to  the  extent  that  such  public  improvement  or  public  util- 


ity or  part  thereof  vdicther  separately  or  in  connection  v/ith  any  other 
public  im.pi-ovement  or  public  utility  or  part  thereof  may  yield  or  may 
reasonably  be  expected  to  jield  revenue  in  excess  of  operating  expenses 


sufficient  to  pay  the  interest  and  sinking  fund  charges  thereon. 

The  method  of  determining  such  amount  so  to  be  deducted  may 
be  prescribed  by  the  General  Assembly. 

In  incurring  indebtedness  for  any  purpose,  the  City  and  County 
of  Philadelphia  imay  issue  its  oblig'^tions  maturing  not  later  than  fifty 


(to)  years  from  date  thereof  v/ith  provision  for  a sinking  fund  sufficient 
to  retire  said  obligations  at  maturity,  the  payment  to  such  sinking  fund 


to  be  in  equal  or  graded  annanl  or  other  periodical  installments.  Where 
any  indebtedness  £ha_l  be  or  shall  navj  been  incurred  by  said  City  and 
County  of  Philadelphia  for  the  purpose  of  the  construction  or  improve- 
ments 01  public  worms  or  utilities  of  ary  ch-iracter  from,  ’./hich  income 
or  revenue  is  to  be  iier.;.ved  o;,.'  said  City  and  County  or  for  the  reclama- 
t3.on  of  land  to  be  used  in  the  cor.structtion  of  wharves  or  docks,  owTied 
Oi’  to  be  owned  by  said  ciuy  and  coanty,  such  obligations  may  be  in  an 
amount  sufficient  to  provide  for  ind  may  incj.ude  the  amount  of  the  in- 
terest and  sinking  fund  charges  accruing  and  x”hich  nay  accrue  thereon 
tnroughout  the  period  of  construction  and  until  the  expiration  of  one 
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year  after  the  completion  of  work  for  v:hich  said  indebtedness  shall 
have  been  incurred  but  not  in  excess  of  five  years  from  the  time  of 
the  incurring  of  such  indebtedness  and  said  city  and  county  shall  not 
be  required  to  levy  a tax  to  pay  said  interest  and  sinking  fund  charges 
as  required  by  section  ten,  article  9 of  the  Constitution  of  Pennsyl- 
vania. until  tlie  expiratioxi  of  said  period  of  oxie  year  after  the  comple- 
tion of  said  work. 

Provided,  however,  that  any  city,  county,  borough,  township, 
or  other  municipality  or  incorporated  district  may  with  the  consent  of 
the  electors  thereof  increase  its  indebtedness  to  the  exte.nt  of  three 
(3)  per  centum  over  and  beyond  any  limitation  fixed  heroin  toward  the 
sole  purpose  of  constructing  or  completing  sewage  treatment  works. 
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APPENDIX  G 


NE;/LY  PROPOSED  CONSTITUTIONAL  AMENDMENT 
ENDORSED  BY  THE  PENNSYLVANIA  STATE  PL.'IMING  BOARD 

Proposing  an  amendrr.ent  to  Article  Nine,  Section  eight  of  the 
Constitution  of  the  Ccr-jnonwGalth  of  Pennsylvania. 

Section  1.  Be  it  resolved  by  the  Senate  and  Hous‘d  of  Representatives  of  the 
Commonv/ealth  of  Pennsylvania  in  General  Assembly  met  that  the  follo\/ing  amend- 
ment to  the  Constitution  of  the  Commonwealth  of  Pennsylvania  be  and  the  same 
is  hereby  proposed  in  accordance  v/ith  the  eighteenth  article  thereof. 

That  Article  Nine,  Section  Eight  of  the  Constitution  of  Pennsylvania 
is  hereby  amended  to  read  as  follo\/s; 

Section  8.  The  debt  of  any  City,  Borough,  Township,  School  District  or  other 
municipality  or  incorporated  district  except  as  provided  herein  and  in  section 
fifteen  of  this  article  shall  never  exceed  seven  (?)  per  centum,  upon  the 
average  assessed  value  of  the  taxable  realty  therein  for  the  nine  years  im- 

mediately preceding  the  time  any  debt  is  incurred  or  increased  and  the  debt 
of  any  county  oth er  than  Philadelphia  shall  never  ex c eed  t e n (lO)  per  centum 
upon  the  average  annual  assessed  A^alue  of  the  taxable  realty  therein  for  the 
nine  years  immediately  preceding  the  time  any  debt  is  incurred  or  increased 
and  the  debt  of  the  City  and  County  of  Philadelphia  shall  never  exceed 

fifteen  (15)  per  centum,  upon  the  average  annual _eys sessed  value  of  the  taxable 
r&3.1ty  therein  for  the  nine  years  imncdiotoly  preceding  the  time  any  debt  is 
incurred  or  incroasod  nor  shal  1 any  county,  cit y ^ borough,  tov/nship,  school 
district  or  other  miunicipality  or  incorporated  district  incur  any  new  debt 
or  increase  its  indebtedness  to  an  am. ount  exceeding  t\/o  (s)  per  centum  upon 
such  average  annual  assessed  valuation  of  taxo^blo  realty  for  the  nine  im- 
miodiately  preceding  years  v/ithout  the  consent  of  the  electors  thereof  at  a 

public  election  in  such  manner  as  shall  bo  provided  by  law. 
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In  ascertaining  the  borrowing  capacity  of  tne  City  and  County  of 


Philadelphia  at  any  time  there  shall  be  deducted  from  such  debt  so  much  of 
the  debt  of  said  City  and  Coiinty  a,<^  shall  have  been  inciu'-red  or  is  about  to 
be  incurred  and  the  proceeds  thereof  expended  or  ^;.boat  to  be  oxj.'ended  upon 
any  public  ijaprovement  or  in  the  construction  purchase  or  condemnation  of  any 
public  utility  or  pe:.rt  thereof  or  facility  therefor  to  the  extent  that  such 
public  improvement  or  public  utility  or  part  thereof  whether  separately  or  in 
connection  with  any  public  lmprovo?nent  or  piblic  utility  or  part  thereof  may 
yield  or  may  reasonably  be  expected  to  yitld  revenue  in  excess  of  operating 
expenses  sufficient  to  pay  the  interest  and  sinking  fund  charges  thereon. 

The  method  of  determining  such  .amount  so  to  be  deducted  may  be  pre- 
scribed by  the  General  Assembly. 


In  incurring  indebtedness  for  any  purpose  the  City  and  County  of 
Philadelphia  may  issue  its  obligations  maburing  not  la.ter  than  fifty  (50) 
years  from  date  thereof  with  provision  for  a sinicing  fund  sufficient  to  retire 
said  obligations  at  matu’rity,  the  payment  to  such  sinking  fund  to  be  in  equal 
or  graded  annual  or  other  periodical  installments.  TOiere  any  indebtedness 
shall  be  or  shall  have  been  incurred  by  said  City  and  County  of  Philadelphia 
for  the  purpose  of  the  construction  or  improvement  of  public  works  or  util- 
ities of  an^'  character  from  which  income  or  revenue  is  to  be  derived  by  said 
City  and  Coimby  or  for  the  I’eclamation  of  .land  to  be  used  in  the  construction 
of  wharves  or  docks,  o?vr.ed  or  to  be  omed  by  s.eid  City  and  County  such  obliga- 
tions may  be  in  aii  amount  sufficient  to  provide  .for  and  may  include  the  amount 
of  the  interest  and  s.inking  fund  charges  accru.ing  and  w.hioh  may  accrue  there- 
on throughout  the  period  of  construe bioxL  and  until  the  expiration  of  one  year 
after  the  completion  of  work  for  v/liicb  said  indebtedness  shall  have  been  in- 
curred but  not  in  excess  of  five  years  from  the  time  of  the  incurring  of  such 
indebtedness  and  said  City  and  County  shall  not  be  requii-od  to  lev^^  a tG.x  to 
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pay  said  interest  and  sinlcing  fund  chai-ges  as  required  by  Section  Ten  Article 
9 of  the  Corstitution  of  Pennsylvariia  until  the  expiration  of  said  period  of 
one  year  after  the  completion  of  said  work. 

Provided,  hov^ever,  that  any  City,  County,  Borough,  Township,  or 
other  municipality  or  incorporated  district  may  with  the  consent  of  the  elect- 
ors thereof  increase  its  indebtedness  to  the  extent  of  three  (3)  per  centum 
over  and  beyond  any  limitation  fixed  herein  toward  the  sole  purpose  of  con- 
structing or  completing  sewage  treatment  works. 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 


March  31,  1937 


The  Honorable  George  H.  Earle,  III 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 


Dear  Governor  Earle • 

The  State  Planning  Board  herewith 
respectfully  submits  its  report  entitled,  "Problem 
Areas  in  Pennsylvania.” 

The  purpose  of  this  study  has  been 
to  delimit  those  areas  where  there  is  evidence  of 
outstanding  problems  in  land  use.  It  is  concerned 
largely  with  rural  areas  having  scattered  popula- 
tions, and  does  not  cover  urban  or  densely  popula- 
ted sections  where  many  complex  social  and  economic 
problems  occur. 


A number  of  remedies  have  been  sug- 
gested, some  of  which  will  involve  legislative  action. 
Enabling  legislation  to  permit  rural  zoning  is  believed 
to  be  one  of  the  most  essential  preliminary  steps. 

Detailed  field  studies  in  the  prob- 
lem areas  delimited  should  be  undertaken  to  deter- 
mine the  causes  of  and  best  solutions  to  the  various 
problems. 


Very  truly  yours. 
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FOREWORD 


The  following  report  presents  in  rather  brief  form  the  results 
of  a study  of  land  use  v;hich  has  been  under  way  for  the  past  eighteen 
months . 

Much  of  this  time  has  been  consumed  in  the  collection,  tabulation, 
computation  and  analysis  of  a moss  of  statistical  data.  This  extensive 
work  has  been  carried  out  by  a staff  of  clerical  workers  furnished  by  the 
State  Emergency  Relief  Board  and  later  by  the  Works  Progress  Administration. 

An  effort  has  been  made  to  keep  the  report  as  brief  and  concise 
as  possible.  In  .consequence,  the  large  mass  of  statistics  collected  has 
not  been  included  except  for  two  summary  tables  giving  average  values  and  a 
series  of  seven  charts  showing  the  range  of  variation  of  the  data* 
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SUMI^IARY 


FindintTs ; 

Problem  conditions  arising  from  misuse  of  land  are  prevalent  in  279  Penn- 
sylvania townships.  Their  location  is  shown  on  the  next  page  in  Figure  I. 

These  "problem  Areas"  cover  one  fourth  of  all  the  land  in  Pennsylvania  but 
their  scattered  population  is  only  two  percent  of  the  State's  total. 

The  productivity  of  these  areas  is  so  low  that  they  cannot  support  the 
cost  of  their  own  governmental  services,  nor  maintain  adequate  living  con- 
ditions for  their  inhabitants. 

The  Commonwealth  is  in  effect  subsidizing  these  sub-standard  conditions 
through  State  aid.  This  subsidy  constitutes  an  undue  burden  on  all  the 
taxpayers  of  the  Commonwealth. 

Recommendations ; 

Detailed  field  studies  should  be  made  in  the  Problem  Areas  to  refine  the 
limits,  and  to  determine  causes  and  solutions  for  the  problems. 

Enabling  Legislation  to  permit  county  planning  and  rural  zoning  should  be 
enacted . 

Tax  laws  regarding  reverted  lands  should  be  amended  to  provide  for  their 
transfer  to  government  conservation  agencies. 

A rounded  program  of  reforestation  should  be  adopted. 
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PROBLEM  AREAS  IN  PENWSYLVaIIIA 


INTRODUCTION 

Pennsylvf:nia  is  recognized  as  one  of  the  most  important  indus- 
trial States  in  the  Union.  In  population,  in  wealth  and  in  manufacturing 
it  ranks  second  in  the  United  States.  It  leads  all  states  in  combined 
value  of  mineral  production  and  processing  and  ranks  seventh  in  cash  in- 
come from  sale  of  agricultural  products. 

In  recent  years,  however,  Pennsylvania  has  been  losing  ground  in 
many  of  these  fields.  Other  states  are  offering  keen  competition  for  in- 
dustries. With  the  developm.ent  of  the  west,  a certain  amount  of  shift  in 
industries  and  population  in  that  direction  was  normal,  and  the  attendant 
downward  trends  in  the  east  w'ere  to  be  expected.  Many  deep  and  involved 
factors  enter  into  population  and  industrial  trends,  and  no  simple  explana- 
tion of  such  shifts  can  be  offered,  but  it  is  certainly  true  that  Pennsyl- 
vania is  paying  the  penalty  of  pioneering.  Many  of  the  higher  quality  and 
more  easily  recoverable  resources  have  been  depleted,  and  there  is  a ten- 
dency for  industry  to  move  on  to  fairer  fields. 

If  Pennsylvania  is  to  maintain  a leading  place  in  economic  import- 
ance, careful  plans  must  be  mride  for  the  future  use  and  conservation  of  our 
resources. 

One  of  the  more  evident  first  steps  v/hich  presents  itself  in  start- 
ing the  development  of  such  a planning  program  is  the  determination  and 
correction  of  the  most  flagrant  and  pressing  problems.  Existing  maladjust- 
ment in  land  use  is  such  a problem. 
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THE  PROBLEM. 


The  welfare  of  the  Comraonwealth  is  that  of  its  constituent  parts, 
the  counties  and  civil  sub-divisions.  Conversely,  the  welfare  of  these 
constituent  parts  is  that  of  the  Commonwealth. 

Some  parts  of  Pennsylvania  are  not  as  bountifully  supplied  v/ith 
natural  resources  as  are  others.  In  some,  once  plentiful  resources  have 
been  exhausted  through  past  exploitation.  In  others,  the  land  and  natural 
resources  have  been  and  are  being  mis-used.  There  are  many  sections  whose 
total  productivity  is  so  low  that  they  cannot  support  the  cost  of  their 
own  governmental  services  such  as  schools,  roads  and  the  normal  amount  of 
poor  relief.  These  are  becoming  more  8-nd  more  dependent  on  assistance,  in 
the  form  of  State  aid  and  grants,  from  the  more  fortunate,  wealthier  sec- 
tions of  the  Commonwealth. 

In  spite  of  this  aid,  the  scattered  inhabitants  of  those  areas, 
with  few  exceptions,  continue  to  waste  resources,  misuse  the  land,  and 
yet  fail  to  produce  an  adequate  standard  of  living  for  themselves.  In 
fact,  it  is  very  probable  that  tlie  inhabitants  of  many  such  areas  would 
find  it  impossible  to  exist  were  State  aid  not  forthcoming. 

This  is  definitely  a State  problem  since  the  Commonwealth  is  in 
effect  subsidizing  these  sub-standard  conditions  through  State  aid,  and 
this  subsidy  constitutes  an  undue  burden  on  all  of  the  taxpayers  of  the 
Commonwealth. 

THE  PR03].I/yl  AiU^AS . 

As  a nreliminary  step  to  blie  solution  of  these  problems,  the 
areas  in  v/hich  they  exist  mus'b  be  located.  The  more  specific  purpose  of 
this  stuay,  therefore,  has  been  to  delimit  tnose  areas  whore  outstanding 
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maladjustments  in  land  use  occur.  These  "Protlem  Areas",  located  ?.s  a 
result  of  this  study,  are  indicated  by  B’igure  I (following  page  1). 

It  should  be  here  emphasized  that  the  areas  delimited  on  this 
map  are  by  no  means  the  only  areas  in  the  State  wherein  problems  exist. 

The  criteria  used  for  selecting  "Problem  Areas"  are  primarily  indicators  of 
problems  in  rural  land  use.  Inherently,  the  areas  selected  are  those  hav- 
ing scattered  populations.  The  complex  social  and  economic  problems  of 
urban  and  industrial  areas  where  the  population  is  more  or  less  concentrat- 
ed are  outside  the  scope  of  this  study. 

Some  very  grave  problems  have  developed  recently  in  the  Bitumin- 
ous and  Anthracite  Coal  fields,  due  largely  to  the  downward  trend  in  coal 
production  to  which  a number  of  economic  factors  have  contributed.  Many 
of  the  less  productive  mining  enterprises  havo;  bee'h  abandoned  leaving 
groups  of  former  employees  "stranded"  without  means  of  earning  a living. 

The  relief  load  is  extremely  hea’/y  in  such  areas,  and  coal  "bootlegging" 
is  a difficult  phase  of  the  situation. 

These  problems  in  the  coal  regions  are  now  approaching  a critical 
stage  and  are  at  present  the  subject  of  increasing  concern  and  study.  But 
they  are  the  outgrowth  of  social  and  economic  factors  rather  than  of  the 
misuse  of  the  land  and,  consequently,  they  were  not  indicated  by  the 
criteria  used  in  this  study.  The  areas  in  which  they  occur  are  already 
delimited,  however,  by  a single  criterion,  the  geologic  formation  of  the 
State,  which  limits  the  coal  regions  to  the  specific  areas  shown  in 
Figure  II,  on  the  next  page. 

The  inference  should  not  be  taken  tbit  every  bit  of  the  area 
within  the  red  portions  of  Figure  I is  subject  to  serious  problems  of 
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COAL  FIELDS  OF  PENNSYVANIA 


COURTESY  OF  PENNSYLVANIA  TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 


land  use.  As  will  be  brought  out  clearly  in  describing  tne  method  used 
for  selecting  the  ’’Problem  Areas”,  the  selection  has  been  general  and  not 
specific.  Refinement  cand  further  analysis,  possible  only  after  detailed 
local  studies  he.ve  been  made,  y;ill  be  required  to  determine  the  absolute 
limits  of  the  "Problem  Areas"  as  well  as  the  specific  causes  of  the  problems 
themselves . 

General  though  it  is,  this  study  serves,  nevertheless,  to  indicate 
"tho  location  and  extent  of  the  poorer  parts  of  the  Commonwealth  and  to 
emphasize  the  tremendous  need  for  suitable  legislative  measures  and  other 
action  to  remedy  the  situation. 

METHOD  OF  DELIMITING  PROBLEvI  AREAS 

Obviously,  pi'oblem  conditions  neither  begin  nor  end  at  county 
lines  or  township  boundaries.  They  are  more  apt  to  be  governed  by  economic- 
geographic  regions  dependent  on  soil  typo,  geology,  drainage,  climate, 
topography  and  other  factors  involving  the  shape  and  character  of  the  earth. 
Civil  subdivision  lines  seldom  conform  to  the  boundaries  of  these  economic 
areas.  Unfortunately,  however,  statistics  such  as  are  collected  by  the 
Bureau  of  the  Census  and  other  fact-finding  organizations  are  nearly  alv/ays 
compiled  by  civil  subdivisions  (boroughs,  cities  and  tov/nships) . Since 
such  factual  data  is  the  only  material  readily  available  for  ra-ikixig  such  a 
study,  it  v/as,  therefore,  necessary  to  use  it  as  reported. 

A careful  analysis  was  made  of  the  various  facts  •"':nd  figures 
available  in  this  form  to  determine  which  would  be  the  most  useful  as 
criteria  for  indicating  the  probable  existexice  of  "Problem  Areas".  Experi- 
ments vrero  conducted  before  a final  choice  was  made  by  applying  the  various 
criteria  to  the  civil  subdi'/isions  of  three  counties  adjacent  to  Harrisburg 
(Cumberland,  Perry,  Juniata),  where  it  was  possible  to  make  field  exami- 
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nations  to  determine  the  effectiveness  of  the  indicators. 


On  the  basis  of 


these  preliminary  studies,  seven  statistical  criteria  were  selected  for  use 
as  indicators  of  ’’Problem  Areas."  These  are  listed  in  Table  I (see  follow- 
ing page)  together  with  statistical  averages  by  township  groupings  comparing 
the  Problem  Areas  with  other  parts  of  the  State. 

Figures  for  each  of  these  criteria  were  gathered,  computed  and 
tabulated  for  each  township  in  Pennsylvania.  Since  this  study  is  concerned 
largely  with  rural  areas,  figures  for  cities  and  boroughs  were  not  included. 

A complete  description  of  the  source,  derivation  and  value  of 
these  criteria  is  contained  in  Appendix  A.  An  outline  of  the  data  consid- 
ered but  rejected  for  use  as  indicators,  with  brief  statements  indicating 
why  they  were  elimdnated,  is  contained  in  Appendix  D. 

The  existence  of  problem  conditions  in  any  township  is  indicated 
by  a combination  of  the  following  factors* 

1.  Loss  in  population 

2.  Low  population  density 

3.  Lov/  agricultural  productivity 

4.  Low  value  of  taxable  real  estate  per  capita 

5.  Low  value  of  taxable  real  estate  per  acre 

6.  High  tax  delinquency 

V.  Low  value  of  farm  land  per  acre. 

All  of  the  tovmships  in  the  State  were  ranked  in  order  from 
the  best  to  the  poorest,  according  to  the  tabulated  figures  for  each  of  the 
seven  criteria.  The  results  were  plotted  graphically  on  charts  to  indicate 
the  range  of  variation  of  each  criterion  for  the  whole  State.  Reproductions 
of  these  charts  are  contained  in  Appendix  C. 
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CQI/iPARISON  OF  STATISTICAL  AVERAGES  BY  TQ-.T^’SHIP  GROUPINGS  FOR 


THE  SE’/EN  INDICATIVE  CRITERIA  USED  IN  SELECTING  PROBLEM  ARE.iS . 


Description  of  Criteria 

Selected 

Townships 

v/ithin 

Problem  Areas 
(76) 

Townships 
comprising  the 
Problem  Areas 

(279) 

All  other 
Townships 
in  Penna. 

1.  Population  Change  1900-1930 
( Percent ) 

- 59.2 

- 32.1 

17.3 

2.  Population  Density  - 1930 
(Persons  per  square  rrdle) 

6 . 5 

16.4 

79.4 

3.  Index  of  Farm  Returns  and 
Productivity  - 1929 
(State  = 100) 

39.4 

48.7 

109.9 

4,  Estimated  True  Valuation  of 
Taxable  Real  Estate  per  Cap- 
ita - 1930 

$ 419. 

$ 475. 

$1311. 

5.  Estimated  True  Valuation  of 
Taxable  Real  Estate  per  .icre- 
1930 

$ 4. 

$ 12. 

$ 165. 

6.  Taxes  Unpaid  at  end  of  each 
year  Averaged  - 1926-1933 
( Percent ) 

23.9 

22.6 

18.9 

7.  Average  ^ralue  of  Farm  Land 
per  Acre  - 1930 

$ 12. 

$ 14. 

$ 38. 

\ 
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Those  townships  which  were  consistently  low  in  rank  in  each  of  the 
various  criteria  were  selected  as  Problem  Areas.  These  townships  were 
delimited  on  a map  in  order  that  their  aereal  distribution  might  be  studied. 
Then  followed  a refinem.ent  of  the  selection  based  on  consideration  of  such 
factors  as  presence  of  State  owned  land,  annexation  and  proximity  of  land 
to  cities  and  boroughs,  and  other  facts  and  general  knowledge  pertaining 
to  each  locality,  v/hich  might  explain  or  supplement  the  statistical  ratings. 
The  grouping  of  the  townships  thus  selected  w'as  carefully  studied,  and  all 
doubtful,  scattered  or  isolated  tovmships  were  eliminated.  In  some  cases, 
v;here  detailed  local  information  was  available,  departures  from  township 
boundaries  were  miade  . On  this  basis,  a final  selection  of  279  problem, 
townships  was  made.  Their  location  is  shown  by  the  red  portions  of  Figure  I 
(following  page  1).  A selected  group  of  76  of  these  townships  having  ex- 
tremely low  ratings  was  tabulated  separately.  The  statistical  averages  for 
these  selected  problem  townships  are  also  shown  in  Table  I,  on  the  previous 
page  . 

A more  detailed  description  of  the  method  used  for  delimiting 
problem  tovmships  is  contained  in  Appendix  B. 

FALLIBILITY  OF  GRITFRIA 

As  has  been  m.entioned,  the  criteria  used  to  indicate  the  presence 
of  problem  areas  are  average  figures  for  townships.  Inherently,  they  give 
only  a general  impression  of  actual  conditions.  For  instance,  a portion  of 
a township  m.ight  have  been  purchased  by  the  State  for  Gam;e  Land  or  State 
Forest  and  entirely  depopulated  during  the  period  from  1900  to  1930,  while 
the  balance  of  the  Ccune  township  m.ight  have  gained  population.  The  average 
figure  for  the  township,  however,  mmght  have  shown  a net  loss.  In  this  case, 
the  criterion  of  loss  in  population  m.ight  not  indicate  the  existence  of  a 
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problem.  It  is  doubtful,  however,  whether  all  of  the  criteria  for  a 
single  tOY;nship  ivould  be  affected  by  such  special  conditions. 

DETAILED  FlilD  STLDISS^ 

Because  it  is  possible  that  unforeseen  and  unknown  conditions 
existing  in  certain  localities  may  offer  reasonable  explanations  as  to 
why  the  criteria  appeared  low,  and  further,  since  this  study  does  not 
indica.te  the  causes  of  the  various  problems,  it  is  deemed  desirable  to 
make  detailed  field  studies  of  the  Problem  Areas.  Such  studies  -would 
deterraine  logical  causes  as  well  as  possible  solutions  for  the  difficul- 
ties. Boundaries  of  Problem  Areas,  where  they  do  not  conform  to  to\7nship 
lines,  can  thus  be  refined.  The  ca.use  and  effect  of  the  problem  condi- 
tioiis  can  be  determined  as  they  involve: 

1.  The  land,  including  the  progressive  depletion  of  soil, 
forest,  v/ater  and  mineral  resources. 

2.  The  inhabitants,  including  relief  status,  morale,  standards 
of  living,  delinquency,  education,  health. 

3.  Local  govenmiental  units,  including  excessive  tax  burdens, 
effectiveness  of  service,  etc. 

4*  The  State,  including  such  factors  as  excessive  requirements 
for  State  financial  aid  for  schools,  roads,  poor  relief, 
protection  of  property,  etc. 

COIJPARATIVE  FACTS  ABOUT  PROBLEM  AREAS 

A brief  comparison  of  the  statistics  for  the  Problem  Areas  v/ith 
those  for  the  remainder  of  the  State  will  help  to  demonstrate  the  reason 

for  their  selection  and  the  need  for  the  further  consideration  of  the 

* Such  a study  is  now  being  made  in  Cai.ieron  County  by  the  State  Planning 
Board  in  cooperation  with  the  Resettlement  Administration. 
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problem.  Such  a cou.parison  is  made  in  Table  I (following  page  6)  for  each 
of  the  seven  criteria.  Statistical  averages  are  given  in  this  table  for 
the  279  tov;nships  comprising  the  Problem  j^reas.  These  are  compared  v;ith 
similar  data  for  all  other  townships  in  Pennsylvania.  As  a basis  for  fur- 
ther comparison,  data  is  also  given  for  76  selected  townships  within  the 
problem  Areas.  These  selected  townships  stood  exceptionally  low  in  rank 
in  all  of  the  criteria  and  are  representative  of  the  more  outstanding  pro- 
blem conditions.  A comparison  of  supplei.ienti  ry  data  considered  in  the 
selection  of  the  Problem  Areas  is  contained  in  Table  II,  on  the  following 
page.  The  tov/nship  groupings  used  are  the  same  as  in  Table  1. 

Let  us  consider  the  population  statistics  as  shown  in  these  tables. 

In  1930  only  two  percent  of  the  State's  population  (Table  II)  lived  in  the 
problem  Areas  although  these  areas  cover  over  a quarter  of  all  the  land  in 
the  State.  This  means  that  within  the  Problem  Areas  there  were  on  the 
average,  only  16  persons  for  each  square  mile  of  land,  whereas  the  average 
density  for  the  balcuice  of  the  townships  in  the  State  was  nearly  80  persons 
per  square  mile.  The  contrast  is  even  stronger  in  the  76  selected  problem 
tov/nships  where  the  population  density  v;as  only  6.b  persons  per  square  mile. 
This  comparison  of  population  densities  is  ili-ustrated  graphically  in 
Figure  IV  (follo'i/ing  rage  lO)  v/hich  snows  tjie  population  distribution  in 
Pennsylvariia  as  of  1930.  The  Problem  .^reas  h-,.ve  been  superimposed  on  this 

ITicip  « 

During  the  thirty  year  periua  fro  .i  1900  to  1930  the  Problem  areas 
lost  almost  a third  of  their  population.  The  selected  probleni  townships 
lost  sixty  percent  ^iiile  all  other  tovmships  gained  17  percent.  The  State 
as  a ’ohole,  during  the  same  period,  gained  over  50  percent.  During  this 
period,  there  has  been  a strong  concentration  of  population  into  urban 
areas  Vi/hich  accounts  for  the  large  State  gain.  This  tendency  for  the 
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C0...?aRI50N  of  oUPFL;:.i5I:TARY  D.^TA  by  TO^'IISHIF 
GROUFIi^GS  USFD  IV  THF  CON&IDZRATION  OF  FROBLFr..  .b-ZAS 


Supplementary  Data 

~i 

Selected 

Tov/Ti  ships 
within 

'Problem  Are^s 
(76) 

— 

Townships 
comprising  the 
Problem  Areas 

(279) 

All  other 
Tov/nships 
in  Penna. 

■ 

A.  Land  x\rea: 

Acres 

2,570,621 

7,693,730 

20,248,820 

Fer cent age  of  State  total 

9.0 

25.8 

70.6 

B.  State  Owned  Land  - 1935: 

Acres 

906,197 

1 , 496 , 846 

594,991 

Fere ent age  of  Lairid  area 

35 . 3 

19.5 

2.9 

Fer cent age  of  All  State 

Owned  Land  in  State  , . 

43.3 

71.6 

28.4 

G.  Fopulation  1930: 

Fersons 

26,109 

196 ,456 

2,550,680 

Fercentage  of  State  total 

0.3 

2.0 

26'.  5 

D.  Population  Density  1930 

excluding  State  Land: 

Persons  per  square  :ile 

O 

o 

20.3 

83.1 

r 

1 

1 

E.  Land  in  Farms  - 1930:  | 

Fercentage  of  Land  area  ! 15.2 

" . 1 1 

32.3 

. 

63.3  • 

F.  Farm  Land  in  Crops-1930: 
Percentage  of  Farm  Land 

30.3 

36.1 

53.8 

G.  Farms  - 1930: 

Number 

2,9a2 

19,761 

152,120 

Percentage  of  Farms  in 
State . . . 

1 7 

11.5 

88.2 

H.  Rural  Farm  Population-1930; 

Per’sons 

12,653 

91,204 

741,053 

Percentage  of  total.  . . 

48.5 

46.4 

29.1 

\ 
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population  to  concentrate  is  illustrated  ty  comparing  Figure  III  (on  next 
pa-ge)  shov/ing  population  distribution  in  1900  -/'ita  Figure  IV  showing  it  in 
1930. 

Item  3 in  Table  II  indicates  thc^t  over  a third  of  the  land  in  the 
76  selected  problem  townships  is  owned  by  tne  government.  This  figure 
drops  to  a little  less  than  20  percent  for  all  the  Problem  Areas,  but  only 
3 percent  of  the  rest  of  the  State  is  in  government  ov;nership. 

There  is  no  permanent  population  residing  on  State  owned  Land  and 
when  the  area  of  this  land  is  deducted  from  the  total  area  in  making  the 
computations,  a higher  population  density  is  obtained.  In  spite  of  this 
increase,  however,  as  an  examination  of  the  adjusted  densities  shown  by 
item  D in  Table  II  will  demonstrate,  the  Problem  Areas  are  still  very 
sparsely  populated. 

Item  K in  T^ble  II  indicates  that  the  proportion  of  rural  farm 
population  is  much  higher  in  the  Problem  Areas  than  in  the  rest  of  the 
townships  in  the  State.  In  spite  of  the  large  proportion  of  farm  popula- 
tion the  proportion  of  land  in  farms  is  much  lov/er  in  the  problem  Areas,  as 
is  the  proportion  of  land  in  crops.  In  view  of  tne  lo’w  relative  productivity 
indicated  by  Criterion  -^3  in  Table  1,  (following  page  6)  this  is  not  sup- 
rising. The  high  proportion  of  farm  population  indicates  a comparatively 
low  rural  industrial  development  in  the  Problem  Areas.  This  would  seem  to 
indicate  that  the  population  is  largely  dependent  on  agricultural  produc- 
tivity, the  poor  quality  of  which  has  already  been  demonstrated. 

Criteria  numbers  4,  5 and  7 in  Table  I,  demonstrate  clearly  the 
low  v^:.lue  of  real  estate  in  the  Problem  Areas.  This  reflects  its  poor  soil 
productivity  ajid  indicates  a lo-.;  ...vailaole  tax  base. 

'v/hile  criterion  f;-6  indicates  a stronger  tendency  toward  slovmess 
in  payment  of  taxes  in  the  Problem  Areas,  the  coiaparison  with  all  other 


townships  is  not  striking.  This  fact  is  further  discussed  in  the  section 
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pertaining  to  this  criterion  in  Appendix  a. 

Figure  V on  the  next  page  shov/s  graphically  the  distribution  of 
government  o’vned  land  in  Pen..sylvania  in  relation  to  the  Problem  /i.reas. 

This  government  owned  land  is  largely  forest  and  consists  prin.cipdly  of 
State  Forest  Lands,  State  Game  Lands  and  Federal  Forest  Lands.  Nearly 
three  quarters  of  all  the  government  owned  land  in  the  State  is  v;ithin  the 
Problerri  Areas.  The  acquisition  of  such  lands  by  the  government  for  pur- 
poses of  conservation  will  be  discussed  later  as  a possible  remedy  to  aid 
in  the  solution  of  the  misuse  of  land  in  the  Problem  ^vreas.  It  should  be 
emphasized  hov/ever,  that  while  land  in  public  ownership  is  not  a Problem 
Area,  the  acquisition  of  such  land,  if  not  carefully  selected,  .way  aggravat 
probleras  in  adjacent  areas  left  in  private  ownership  by  further  isolating 
them. 

TO^v'ARD  A SOLUTION  TO  THE  PROBLSM 

It  is  felt  that  the  existing  situation  may  be  greatly  improved  by 
the  judicious  application  of  certain  remedial  measures. 

Perhaps  the  most  iuqDOrtaict  and  basic  of  these  remedies  is  rural 
zoning.  3y  means  of  rural  zoning  it  is  possible  to  prevent  new  settlement 
in  areas  unsuited  to  support  an  adequate  standard  of  living.  Such  a pro- 
gram alone,  will  not  provide  an  immediate  remedy  to  the  existing  settlement 
of  these  areas  but  it  will  prevent  tne  further  aggravation  of  the  maladjust 
ment  or  its  recurrence  in  areas  where  other  remedies  have  been  successfully 
applied.  Used  in  conjunction  with  other  remedies,  rural  zoning  can  be 
effective  in  solving  the  proble.ris  of  existing  settlement.  Rural  zoning 
is  simply  an  extension  of  a system  whose  effectiveness  has  already  been 
demonstrated  in  urban  areas.  It  involves  the  establishment  of  zones  of 
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limited  use  in  rural  areas.  Zoning,  of  course,  is  not  retroactive  and 
v/ould  not  eliminate  non-conforming  occupancy  and  use  of  the  lands.  Other 
remedies  are  necessary  to  encourage  the  elimination  of  such  use. 

A second  remedy  might  be  to  discourage  settlement  in  special 
areas  by  the  curtailment  of  certain  government  services.  One  application 
of  this  might  take  the  form  of  less  State  aid  for  schools  or  roads  in 
certain  places.  This  remedy,  in  addition  to  discouraging  settlement 
through  increased  local  taxation,  would  offer  a distinct  saving  to  the 
rest  of  the  taxpayers  in  the  State.  This  is  obviously  a solution  vdiich  is 
open  to  criticism  in  the  light  of  present-day  concepts  of  the  State's  re- 
sponsibility in  matters  of  social  services.  For  this  reason  it  probably 
could  not  be  used  effectively  except  as  a possible  added  incentive  in  con- 
junction with  other  remedies  for  the  elimination  of  non-conform.ing  occu- 
pancy in  zoned  areas. 

A third  remedy,  desirable  in  itself,  but  especially  applicable  in 
areas  where  rural  zoning  has  been  adopted,  would  be  the  development  of  a 
rounded  program  of  reforestation  involving  the  establisliment  of  County, 
State  and  Federal  forest  lands  in  areas  zoned  against  residential  or 
agricultural  use.  The  purchase  of  such  lands  from  non-conforming  occupants 
would  do  much  to  speed  up  the  effectiveness  of  rural  zoning. 

A fourth  remedy  involves  the  revision  of  tax  laws  regarding  re- 
verted lands,  and  enabling  legislation  to  permit  development  of  such  lands 
by  conservation  agencies.  At  the  present  time  land  on  which  taxes  are  de- 
linquent is  subject  to  tax  sale  and  if  not  sold  reverts  to  the  county  com- 
missioners who  may  sell  it.  This  practice  in  the  case  of  pooh  lands 
either  leaves  the  land  in  the  possession  of  the  county  commissioners', 
who  have  no  way  of  adequately  handling  the  situation,  or  starts  some 
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ambitious  but  misinformed  family  on  the  hopeless  task  of  attempting  to 
gain  a living  from  it.  By  providing  for  the  transfer  of  such  lands  to  the 
County  or  to  the  State  for  reforestation,  another  means  is  offered  for 
speeding  the  effectiveness  of  zoning  by  eliminating  non-conforming  uses. 
This  practice  has  already  been  put  into  effect  in  Michigan  and  Wisconsin 
and  is  apparently  successful.  Tax  reverted  land  held  by  the  County  in 
unrestricted  areas  could  be  traded  for  non-conforming  lands  in  restricted 
areas. 

These  will  serve  as  examples.  Other  remedies  are  possible  and 
will  be  suggested  after  more  detailed  study  of  selected  areas.  The  chief 
purpose  of  all  of  them  is  to  encourage  a shift  in  land  use  from  the  pre- 
sent maladjusted  condition  to  an  optimum  use  best  calculated  to  conserve 
our  land  and  human  resources  and  to  produce  greater  social  benefits  for 
all  of  our  citizens. 
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APPENDIX  A 


statistical  data  selected  as 

indicative  CRITERIii 


1 . - Population  Change  1900  - 1930  in  per  cent  of  1900  Population . 

Source : Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 

Description ; The  population  change  over  the  30  year  period  was  com- 
puted from  census  data  for  the  two  years,  1900  and  1930.  V.'here  changes  in 
status  of  various  sub-divisions  were  made  during  this  period  through  split- 
ting of  townships,  annexations,  formation  of  new  boroughs  etc.,  combina- 
tions were  made  so  that  data  would  be  comparable. 

Value ; There  is  probably  no  better  indication  of  the  existence  of  a 
problem  area  than  the  fact  that  it  has  been  losing  its  population  over  a 
re.atively  long  period.  This  criterion,  therefore,  except  where  suitable 
explanations  for  the  loss  are  available,  is  felt  to  be  one  of  the  strong- 
est of  the  seven  indicators. 

2 . - Density  of  Population  1930 

Source ; Bureau  of  the  Census,  U.  S.  Department  of  Commerce.  Area  of 
tov/nsnips  furnished  by  Pennsylvania  State  College,  Sciiool  of  Agriculture 
.and  Experiment  Station. 

Descripti  on;  This  figure  was  computed  ’-y  dividing  the  total  township 
population  by  tne  area  of  the  township  in  square  miles.  The  areas  were 
computed  by  pianimeter  from  large  scale  maps  and  adjusted  to  county  areas  as 
reported  by  the  census.  l-Thile  not  absolute  they  are  sufficiently  accurate 
for  the  purpose  of  computing  density. 
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Vcilue.  This  criterion  offers  a direct  indication  of  scattered 


settlement.  Sparsely  populated  areas  have  difficulty  in  supporting  govern- 
ment services.  As  a refine.ment  of  this  data,  the  area  of  State  owned 
lands  was  deducted  because  it  contains  no  permanent  residents.  The  density 
recomputed  from  this  adjusted  area  was  referred  to  in  doubtful  cases. 

3.  - Index  of  Farm  Returns  and  Productivity  per  acre  of  farm  land  - 1929. 

Source ; - School  of  Agriculture  and  Experiment  Station,  Pennsyl- 
vania State  College;  Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 

Description ; - The  index  used  is  an  average  of  two  indices  pre- 
pared from  census  data  by  P.  I.  Y/rigley  in  his  study  of  "Land  Use  in 
Pennsylvania".*  The  tv/o  indices  were; 

1.  Weighted  crop  productivity  index. 

2.  Index  of  farm  returns  per  acre  of  farm  land. 

A full  description  of  the  method  of  computation  of  these  indices 
is  given  in  the  source  quoted. 

Value . This  index  is  a relative  measure  of  the  average  agricul- 
tural productivity  of  the  soil  as  now  used.  Results  obtained  by  farmers 
are  used  as  a measure  rather  than  physical  factors  such  as  soil  type,  slope 
et  c . 

4.  - Estimated  True  Valuation  of  Taxable  Real  Estate  per  Capita.  - 1930. 


Source ; - Pennsylvania  Department  of  Public  Instruction,  Bureau 
of  the  Census,  U.  S.  Department  of  Commerce. 


Description:-  This  data  was  computed  by  dividing  the  Estimated 


True  Valuation  of  Taxable  Real  Estate  in  a given  tov/nship  for  the  year 

* Bulletin  317  - "Land  Use  in  Pennsylvania"  by  P.I.  V/rigley,  Pennsylvania 
State  College  School  of  Agriculture  and  Experiment  Station,  State  College 
Pennsylvania,  May  1935. 
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1930  by  the  population  of  the  tovaiship  for  the  sane  year. 

The  foraer  figure  consists  of  the  assessed  valuation  of  taxable 
real  estate  in  each  tovmship  as  reported  by  the  local  assessor  to  which 
has  been  applied  an  average  percentage  factor  calculated  to  correct  the 
assessed  value  to  true  value.  These  factors  are  based  on  the  experience 
and  judgment  of  officials  of  the  State  Department  of  Public  Instruction. 

Value.  This  data  at  best  is  an  approximation,  but  v/e  believe  that 
used  relatively,  it  is  of  value  as  an  index,  even  though  incomplete,  of 
the  wealth  or  land  value  of  the  various  townships.  In  viev/  of  the  fact 
that  sparsitj''  of  population  tends  to  increase  the  valuation  per  capita, 
this  criterion  v.'as  considered  in  conjunction  v/ith  item  (Valuation  per 
Acre)  as  a criterion  of  wealth  and  value  of  land, 

5 • ” Estimated  True  Valuation  of  Taxable  Real  Estate  Per  Acre.  - 1930* 

Source ; - Pennsylvania  Department  of  Public  Instruction.  Pennsyl- 
vania State  College,  School  of  Agriculture  and  Experiment  Station. 

Description.-*  The  same  valuation  figures  used  in  item  fp4  v/ere 
used  here  except  that  thej’’  were  divided  by  the  area  of  each  to\7nship  in 
acres  as  furnished  by  State  College.  This  area  figure  is  fully  described 
under  item  7f2.  (Density  of  Population) 


Value . As  has  been  indicated  under  item  7/4,  this  criterion  gives 
a relative  measure  of  ohe  average  wealth  or  land  V8.1ue  in  the  townships. 

It  also  indicr.tes  the  size  of  the  tax  base  from  v/hicii  local  services  can 
be  financed.  Its  use  in  conjunction  with  item  7/4  helps  to  offset  the 
effects  of  population  density  in  the  variation  of  the  per  capita  figure. 
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6 . - Averao;e  percent  of  Taxes  Unpaid  at  the  end  of  ec.cli  year  - 1926-1933* 


Source ; - Pennsylvanie.  Deparunent  of  Internal  Affairs^ 

Description; - This  data  v;as  tabulated  and  conputed  from  material 
collected  bv  the  Burea.u  of  Statistics  from  the  local  auditors'  reports. 

The  Bureau  of  Statistics  tabulates  taxes  levied  each  year  and  taxes  unpaid 
at  the  end  of  each  yec.r*  This  data  v;as  averaged  for  the  eight  year  period 
and  the  per  cent  unpaid  coraputed  for  each  civil  sub-divisioiic 

For  supplementary  reference,  charts  were  prepared  showing  the 
trend  in  per  cent  of  taxes  unpaid  at  tho  end  of  each  year  over  the  period 
mentioned. 

Value.  This  criterion  is  not  a true  indication  of  tax  delinquency 
but  ra.ther  a measure  of  tardy  pa^mient.  A figure  showing  the  accumulated 
delinquency  for  a.ll  years  in  the  form  of  a balo.nce  sheet  at  any  particular 
date  would  be  a better  criterion  of  the  existence  of  a problem,  but  such 
information  was  not  unifomnly  or  rea.dily  available. 

Comparison  of  the  data  used  v/ith  samples  of  accumulated  delinquen- 
cy data  in  a single  county  indi-cated  a f8.ir  degree  of  correlation. 

A high  percentage  of  tax  delinquency  is  a definite  indication  of 
the  existence  of  a problem.  On  the  other  hand,  this  study  has  demonstrated 
that  many  problem  tovmships  with  low  ratings  in  other  criteria  failed  to 
have  a serious  tax  delinquenc3^  problem.  This  may  be  accounted  for  by  vari- 
ations in  the  aggressiveness  of  tax  collectors,  and  in  the  degree  of  con- 
s cienciousness  of  various  localities  toward  their  tax  obligations. 

This  fact  is  demonstrated  by  the  small  variation  in  the  average 
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figures  for  the  problem  areas  compared  with  the  other  parts  of  the  State. 


7.  - Average  Value  of  Farm  Land  Per  Acre  - 1950. 

Source ; - Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 

Descript  ion This  data  was  computed  from  census  material  contain- 
ed in  the  Census  of  Agriculture.  Value  of  buildings  for  each  township  was 
deducted  from  value  of  land  and  buildings  and  the  difference  divided  by 
the  number  of  acres  of  farm  land  in  the  township  to  give  the  figures  used 
for  this  criterion. 

Value . This  figure  supplements  the  True  Valuation  of  Real  Estate 
data  used  in  items  jf4  and  . 

It  gives  an  indication  of  the  value  of  strictly  agricultural 
land  whereas  the  data  used  in  criteria  ^ and  7/5  includes  all  property. 
Figures  showing  the  percentage  of  farm  land  in  each  township  were  used 
in  Judging  the  importance  of  this  criterion. 


A - 5 


2070 


I 


i 


_ . ’ ,j.r/  L • ' 


.1: 


r- 


I 


i 


APPF^DIX  B 


DETAILS  OF  METHOD  USED  IN  DELIMITING 
PROBLET/!  AREAS 

After  computations  were  made  as  explained  in  Appendix  A which  in- 
volved a separate  calculation  for  every  civil  subdivision  in  the  State  for 
each  of  the  seven  criteria,  the  results  were  entered  on  cards  using  one 
card  for  each  civil  subdivision.  The  cards  were  arranged  in  sequence  from 
the  largest  to  the  smallest  figure  shov/n  for  a civil  subdivision.  Ranking 
sheets  listing  each  civil  subdivision  were  then  prepared  from  the  cards 
and  numbered  in  order  of  rank.  In  addition,  city,  borough  and  township 
groups  were  numbered  separately,  permitting  their  use  individually  if  de- 
sired. This  procedure  was  followed  for  each  of  the  seven  criteria. 

Charts  for  each  criterion  were  prepared  by  plotting  the  figure 
for  each  tovmship  against  its  rank.  A smooth  curve  was  dravm  through  the 
plotted  points  to  shov;  the  range  of  variation  of  the  toTmships.  (Boroughs 
and  cities  were  eliminated  as  expL-jined  previously).  These  Charts  are  con- 
tained in  Appendix  C. 

After  inspection,  three  groups  of  townships  were  selected  at  the 
lower  end  of  the  curve  on  each  chart  and  were  numbered  one,  two  and  three. 
These  were  termed  "rating  groups."  The  range  included  in  each  rating  group 
v;as  governed  by  points  of  radical  change  in  curvature  in  the  Range  of  Varia- 
tion curve.  An  effort  was  made  to  keep  approximately  the  same  number  of 
townships  in  the  various  comparable  groups  for  each  of  the  seven  criteria, 
but  due  to  the  variations  of  the  curves  on  the  different  charts,  it  was  not 
always  possible  to  do  so.  This  was  felt  to  be  relatively  unimportant,  how- 
ever, since  no  absolute  correlation  was  found  between  the  various  criteria 
for  any  one  township.  A particular  township  might  be  ranked  in  the  lowest 
rating  group  (#1)  for  three  or  four  criteria  and  m.uch  higher  in  others.  By 
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selecting  the  range  for  the  rating  groups  on  the  basis  of  value,  rather 
than  the  nixflber  of  to^vnships  falling  in  them,  fewer  tovaiships  escaped  rig- 
id inspection  and  all  the  border  line  cases  were  included. 

The  first  elimination  of  tovmsliips  not  to  be  included  in  the  Prob- 
lem Areas  ms  made  then.  Those  not  having  a -fl,  =jf2  or  y-3  rating  for  any  of 
the  seven  criteria  were  automatically  eliminated  frora  further  consideration. 
Also  elirainated  were  those  tov.Tiships  not  having  a jfl  or  --2  rs.ting  or  less 
than  four  ^"3  ratings.  After  these  eliminations  the  remaining  877  were  tab- 
ulated on  sheets  v;ith  their  group  ratings  and  other  pertinent  information 
such  as,  per  cent  of  land  in  farms,  per  cent  of  land  in  crops,  rural  farm 
population,  proximity  to  industrial  centers,  amount  of  State  ovmed  land  ajid 
other  siruilar  data  that  could  be  used  as  a refinement  of  the  selection  ac- 
cording to  the  original  criteria. 

Further  consideration  of  the  877  reme-ining  townships,  resulted  in 
the  elimination  of  most  of  those  not  having  at  least  five  ratings  of  v/hich 
three  or  more  were  in  groups  f/l  or  ;’-2.  In  many  cases,  especially  those  on 
the  border  line,  the  straight  statistical  viev/point  was  departed  from  and 
other  factors  based  on  special  knowledge  were  used.  ’Tliere  this  special 
factual  knov/ledge  explained  v;hy  a tov/iiship  was  rated  1o\t  in  any  criterion 
and  justified  a higher  redcing  when  judged  on  a basis  compa.rable  v.dth  other 
tovrnships,  it  too  v.^as  eliminated  from  consideration  as  a problem  tonnsliip. 

Tovmships  having  a large  number  of  group  f/^l  ratings  with  the  bal- 
ance of  their  ratings  in  either  group  f'fl  or  were  selected  without  fur- 
ther consideration  and  classed  as  problem  touiiships.  In  addition  to  these 
there  were  included  such  other  townships  as  were  not  eliminated  by  the  meth- 
ods previously  explaj.ned.  The  Problem  Areas  as  fino.lly  delimited  in  Figure 
I (following  page  1)  contained  a total  of  279  tovmships.  A selected  group 
of  76  problem  tovmships  having  a large  number  of  group  ^1  ratings  was  tab- 
ulated separately. 
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These  figures  are  shown  in  Table  I (following  page  6)  and  on  the  individual 
Charts  in  Appendix  C. 

When  the  Problem  Area  Map  (Figure  l)  v;as  prepared,  portions  of 
tov/nships  adjoining  the  Problem  Areas  were  included,  if  largely  forested. 
The  more  densely  populated  portions  or  portions  containing  large  areas  of 
the  better  class  farm  land  were  left  out.*  Statistics  for  such  portions 
of  townships  were  not  included  in  the  average  criteria  figures  for  the 
problem  townships. 


* As  indicated  by  Reconnaissance  Land  Utilization  Map.  Bulletin  317 

"Land  Use  in  Pennsylvania"  by  P . I.  Wrigley  - Pennsylviuiia  State  College- 
School  of  Agriculture  and  Experiment  Station,  State  College,  Pennsyl- 
vania. May  1935. 
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CHART  2 

RANGE  OF  VARIATION 

DENSITY  OF  POPULATION  PER  SQUARE  MILE 
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RANGE  OF  VARIATION 
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appendix  d 


statistical  D^A  ELI^IINATED  fro.:  use 

AS  indicative  criteria 


Consideration  was  given  to  a rather  large  list  of  statistical 
data  dealing  directly  or  indirectly  v/ith  land  use,  as  possible  indications 
of  problem  areas.  Some  of  these  data  available  on  a county  basis  were  not 
tabulated  for  civil  subdivisions.  This  automatically  eliminated  them  as 
indicators.  Others  were  available  for  only  one  year  by  civil  subdivisions 
so  that  trends  could  not  be  developed.  In  many  instances  it  was  found 
that  such  data  for  a single  year  without  trends  v/ould  not  be  suitable  as 
indicators.  In  other  instances,  special  conditions  were  discovered  which 
made  the  data  useless  for  the  purpose  in  mind. 

Many  of  these  data  were  collected  for  three  sample  counties  (Cum- 
berland, Perry  and  Juniata)  v^here  something  was  known  of  existing  local 
conditions,  making  it  possible  to  test  the  data  for  their  indicating  value. 

There  follov/s  an  outline  of  data  eliminated  after  such  considera- 
tion v;ith  a brief  statement  concerning  the  reason  for  eliiaination. 

A . POPULATION  statistics . 

1.  NET  klGRAHON. 

Not  comparable  by  civil  subdivisions. 

2.  NATIVITY  D..Ta. 

No  trends  could  be  developed  by  civil  subdi-visions . 

3.  aGE  GROUPS. 

No  trends  could  be  developed  by  civil  subdivisions. 

4.  OCCUPaTION.^L  TRENDS. 

Available  by  counties  only. 
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B-  NO^~&L  R^lLIIilF  LO\D  TR5MDS. 


Not  readily  available  by  civil  subdivisions 

C.  INDUSTRIAL  TRENDS. 

Not  readily  available  by  civil  subdivisions. 

D.  AGRICULTURAL  TRENDS. 

No  trends  could  be  developed  by  civil  subdivisions. 

LOCAL  GOVERMiSNT. 

1.  Localities  where  there  has  been  a failure  in  Government 
services. 

The  intention  was  to  show  where  government  services  had 
broken  down  or  failed  to  function  properly  because  of  in- 
sufficient revenue.  It  was  believed  that  if  such  a break 
down  could  be  shown  it  would  aid  in  the  location  of  prob- 
lem areas. 

a.  Jails 

Insufficient  data  available 

b.  Schools 

Found  to  show  same  results  as  another  criterion 
more  easily  obtainable. 

c.  Health  Services 
Available  by  counties  only 

d.  Poor 

Incomplete  data  readily  available  by  Poor  District 
only 

2.  Ratio  of  Cost  of  Government  Function  to  Local  Revenue. 

Not  readily  abtainable- 
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F.  WEALTH 


1 . Home  Ownership. 

Mot  available  by  civil  subdivisions. 

2.  Income . 

Not  available  by  civil  subdivisions 

3 . Retail  Sales. 

Not  available  by  civil  subdivisions 

4 . Real  Wages  in  Specific  Industries. 
Not  available  by  civil  subdivisions. 
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